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ABSTRACT

This report covers test stake results primarily from southern pine sap-
wood 2 by 4 by 18 inches in size, treated by pressure and nonpressure proces-
ses, and installed by the Forest Products Laboratory and cooperators in our
decay and termite exposure sites at various times since 1938 at Saucier,
Miss., Madison, Wis., Bogalusa, La., Lake Charles, La., Jacksonville, Fla.,
and the Canal Zone, Panama. Also included in the tests at Saucier, Miss.,
are smaller pine stakes and those of treated and untreated plywood, particle-
board, modified woods, laminated paper plastic, pine infected with Trichoderma
mold, plus other selected wood species such as oak, Douglas-fir, and Engelmann
spruce.

Southern pine untreated control stakes have had an average life of about 1 year
in the Canal Zone, 1.8 to 3.6 years in Mississippi, Florida, and Louisiana,
and about 6 years in Wisconsin. Superficial treatments by 3-minute dipping
and brushing with preservatives such as coal-tar creosote and petroleum oils
containing copper naphthenate, zinc napthenate, phenyl mercury oleate, and
pentachlorophenol have added a few months to 4 years to the life of the
untreated stakes. When appropriate retentions are used, the creosote, penta-
chlorophenol, and selected waterborne salt preservatives are giving excellent
service.-
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INTRODUCTION

3/
The results of an international termite exposure test- have indicated
that pine sapwood stakes 2 by 4 by 18 inches furnish an effective means for .
testing the protection provided against decay and termite attack by various
wood preservatives. The Forest Products Laboratory during late 1938, in

1/ Maintained at Madison, Wis., in cooperation with the University of
Wisconsin. .,.,-'

2/ This note is a continuation of progress reports by the same title
issued periodically from 1950 to 1962 as Forest Products Laboratory Report
No. 1761 and as USDA Forest Service Research Note FPL-02 since 1963.

3/ Hunt, G. M., and Snyder, T. E. An International Termite Exposure Test.
Proceedings of the American Wood-Preservers' Association, 1930, p. 318-334. -
Annual progress reports published in the above Proceedings each year from
1930 to 1949, again in 1952, 1956, and 1957 (final report).
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cooperation with others, treated test stakes of southern pine sapwood with
several preservatives for installation at the Harrison Experimental Forest at
Saucier, Miss. Replicate sets were treated for installations at Madison, Wis.,
Bogalusa, La., Jacksonville, Fla., and the Canal Zone, Panama. Since 1938,
additional preservatives have been added to these tests, principally at the
Saucier, Miss. , station. Also installed at that station, so their decay and
termite resistance could be studied, were stakes of treated and untreated
modified-wood products, such as plywood, impreg, compreg, staypak, papreg,
laminated acetylated wood, cyanoethylated wood, that with thiamine destroyed,
chemically modified wood, wood infected with Trichoderma mold, embedded fiber-
board (western hemlock strands in portland cement), and particleboard.

In 1967 an installation including 11 standard wood preservatives was made
in cooperation with the Wood Products Insect Laboratory, Gulfport, Miss., at
Lake Charles, La., in an area infested by the destructive Formosan termite
(Coptotermes formosanus), and for comparison at the Harrison Experimental
Forest.

Stake tests are useful for screening out ineffective materials. They can
be used to advantage as a means of further exploring the preservative V
properties of materials that show promise in laboratory toxicity tests. The
limitations of these somewhat accelerated field tests must be recognized,
however, by those who wish to make use of them. They should not be considered
as a substitute for actual service tests on full-size products such as ties,

poles, or posts. Furthermore, the results obtained in stake tests are
applicable only under the set of conditions existing in the particular test.
Factors such as exposure conditions, preservative retentions, preservative
distribution, heartwood volume, and size (surface area in relation to total
volume) all tend to influence the performance of treated wood. With small 4

stakes, these factors are much different from those when treated products are
used under actual service conditions.

This publication is a progress report on the condition of the modified-wood
products and stakes, treated with the various preservatives and oils, at the
time of the 1981 and 1982 inspections. The tests at Panama were completed
with the final inspection in January 1956. Those at Jacksonville were
terminated in December 1960 and those at Bogalusa in December 1958. The
tests in Wisconsin and Mississippi were completed with the final inspection
in October and December 1963, respectively. The tests in Lake Charles were
completed with the final inspection in December 1979. Progress reports

showing the condition of the test stakes in 1947, and during the years 1949

to 1969, 1971, 1973, 1975, 1977, 1979, and 1981 were prepared previously.-/ -
o A*

4/ Blew, J. 0. Comparison of Wood Preservatives in Stake Tests.
Proceedings of the American Wood-Preservers' Association, 1948, p. 88-119.
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PRESERVATIVES AND MODIFIED-WOOD
PRODUCTS TESTED

Table 1 lists preservatives and other products tested, and refers to existing
preservative specifications in cases in which specifications had been issued.
Table 1 also refers to tables 2 through 66 in this report, in which test data
on the various materials appear. Formulations of treating solutions and
descriptions of the various test materials are generally given in these
tables. More complete information as to the source and composition of the .
various materials can, in most cases, be furnished upon request to the Forest
Products Laboratory.

SELECTION AND TREATMENT OF STAKESr

The stakes of modified wood, with one or two exceptions, were 4 by 18 inches
with variable thicknesses. The wood stakes were, for the most part,
2- by 4-inch (nominal) by 18-inch southern pine, uniformly seasoned, surfaced
four sides, and selected, as far as possible, for freedom from heartwood,
wane, objectionable knots, and other visible defects. Five installations
included stakes of smaller size for comparison (tables 6, 35, 37, 42, 45, 54,
56, 57, and 59). The stakes, before treatment, were identified by a number,
either stamped on the ends or marked with lumber crayon.

All preservative treatments were by pressure impregnation unless otherwise
indicated in the tables. Waterborne preservatives, unless otherwise noted in
the tables, were applied by the full-cell process, while preservative oils
were applied by either empty-cell or full-cell methods (toluene dilution),
depending upon the retentions required. Complete penetration is desirable
and is usually noted in the pressure treatment used. For this reason heart-
wood material was avoided in the southern pine stakes unless specially noted
(tables 5 and 51). In most cases, preservative retentions were computed for
individual stakes from the difference in weight before and after treatment.
Surplus preservative was permitted to drain from the stakes before the final
weights were taken. After past experience or exploratory treatments had
indicated the correct treating schedule or the treating-solution concentration
necessary to produce a desired preservative retention, twenty 2- by 4-inch
stakes were treated for each test variable, f rom which 10 acceptable stakes
were selected for installation. By discarding those stakes with *retentions
higher or lower than that desired, the 10 stakes selected by this procedure
were usually found to have preservative retentions within 10 percent of that
desired. The stakes not acceptable for the test provided material for
checking preservative penetrations. For stakes treated in liquefied
petroleum gas (tables 42 and 45) it was impracticable to follow this general
procedure. The stakes installed were treated at a commercial plant during
the presence of a Laboratory representative and retentions were determined
from the analysis of either sections of test stakes or from extra matched
stakes included for that purpose.
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The test stakes were usually identified by a numbered metal tag nailed
(riveted in the case of thin modified-wood products) to the wide face
approximately 2 inches from the top of the stake.

INSTALLATION AND INSPECTION OF STAKES

The stakes at Madison, Wis., and Saucier, Miss., were installed in plots by %

the randomized-block method.Y /  The stakes were set in the ground in an up-
right position with about half of their length (9 in.) in the ground. The
soil in the plot at the- Harrison Experimental Forest, Saucier, Miss., is
Poarch fine sandy loam, with 5 to 12 percent slope, a pH of 4.85, and with an
annual rainfall of 62 inches. That area was cleared of trees, mostly scrub
oak and gallberry with a few longleaf and slash pine, before the stakes were
installed, and the ground cover is now mostly wire grass. The Madison, Wis.
plot, until late 1956, was located in an area of clay loam soil partially
shaded by various hardwood trees and sumac. In October 1956, it was necessary
to move the stakes to a new test plot near Madison with similar soil, but
without overstory of trees or shrubs. The soil at Bogalusa, La., is sandy
loam, and that at Jacksonville, Fla., is sandy. Both plots are partially
shaded. The plot at Lake Charles, La., was located on an open area partially
covered with broom sedge and marsh grass. The top 10 inches of soil is sandy
with some streaks of clay, below which is a heavy muck and a high water table.

The 1970 and 1974 inspections at Lake Charles, La., and the final inspection
of stakes installed at the Canal Zone during January 1956 were made by
representatives of the Wood Products Insect Laboratory, Gulfport, Miss.,
and the Forest Products Laboratory. The final inspections of the stakes at A
Jacksonville and Bogalusa were made in 1960 and 1962, respectively, by repre-

sentatives of the Chapman Chemical Company and the Forest Products Laboratory.
The Madison and Saucier installations were inspected by representatives from
the Forest Products Laboratory.

In these inspections, the stakes were removed individually, scraped off to

facilitate inspection, examined, and then returned to their original place
unless their condition indicated removal. Following the examination, the
stakes were given a numerical and a letter rating according to decay and
termite attack, as follows:

Decay Termite attack

1, no decay A, no attack
2, slightly soft or suspicious B, nibbles or trails
3, partial or limited decay C, limited attack (penetration) .
4, severe decay 6/ D, heavy attack
5, removed because of decay E, removed because of termite attack / ,

5/ Fisher, R. A., and Yates, F. Statistical Tables for Agricultural and
Medical Research. London. 99 p. 1938.

6/ 50 pct or more of cross section destroyed.

-4-
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In tables 2 through 58, stakes listed as "Good" had an inspection rating
of one of the following: 1A, 1B, 2A, or 2B. Stakes listed as "Serviceable 9
but showing some decay" had one of the following inspection ratings: 3A, 3B,
Aor 4B. Those listed as "Serviceable but showing some termite attack"

were so classified on the basis of a field rating of: IC, 2C, ID, or 2D.
Stakes listed as "Serviceable but showing some decay and termite attack" were
given one of the following ratings: 3C, 3D, 4C, or 4D. Under the foregoing
system of classification, stakes showing limited and heavy decay, termite
attack, or both are grouped together. Undue emphasis is often placed upon
this classification, in which the stakes show some deterioration but are not
necessarily in serious condition. In making comparisons between preserva-
tives, therefore,only the stakes actually destroyed should be considered.

For stakes classified as "Destroyed by decay fungi and termites," both
forms of deterioration must be rated at least with bad decay or heavy attack
("4"1 or "D") in the inspection. In other words, a stake rated in the in-
spection as 3E would be considered as destroyed by termites rather than by
decay and termites, while one rated as 5C would be considered as destroyed by
decay f ungi. The system used in the tables for classifying the destroyed
stakes therefore emphasizes the major factor or factors responsible for
damage, but it ignores those that may have been noted but that have not
seriously contributed to the destruction. In estimating service life prior to
100 percent removal of stakes it has been noted that the average life is ap-
proximately at the time when 60 percent of the stakes in a group have been
removed.

The foregoing system of classification is considered well suited to the
requirements of tests rated on the basis of visual examination. Such methods

46 of examination do not appear to warrant the use of elaborate or precise I
A methods of rating or classification.

Tables 2 through 66 show the condition of the test stakes at the most
recent inspection. Table 67 is a sunmmary of results obtained in Mississippi%
on 2- by 4-inch pine stakes treated with wood preservatives that are in
general use.

SUMMARY OF RESULTS

The results of the tests thus far can be summarized as follows:

Southern Pine and Plywood Stakes

Untreated stakes.--The untreated 2- by 4-inch southern pine sapwood
stakes have had an average life of approximately I year in the Canal Zone,
Panama, 1.8 to 3.6 years at Saucier, Miss., Bogalusa, La., and Jacksonville,
Fla., and 4 to 6 years at Madison, Wis. At Lake Charles, La., 90 percent of
the untreated control stakes were destroyed by Formosan termites giving an
average service life of 2.3 years. Untreated 3/4-inch pine sapwood stakes in
Mississippi have had an average life of 1.4 to 2.1 years.

X61-



A

The untreated Douglas-fir plywood stakes installed at Saucier, Miss., have
had an average life of about 1 to 4 years. Those glued with phenolic and
urea-resin glues have lasted somewhat longer than those glued with casein
glue, which have had an average life of 1 year. The stakes cut from Douglas-
fir lumber and of thickness similar to that of the plywood have had an average
life of slightly more than 2 years. Untreated plywood stakes of yellow birch,
sweetgum, and tangile have had an average life of less than 2 years.

Untreated plywood stakes of Engelmann spruce heartwood have had an average .'..

life of 2.6 years and untreated Douglas-fir heartwood plywood stakes gave an
average life of 3.2 years. Southern pine plywood stakes that contained about
equal amounts of heartwood and sapwood have had an average life of 2.8 years.

Pressure-treated stakes.--In the newer installations, and in those with
the more effective preservatives, only a limited number of stakes have thus
far been removed, and the average life of stakes pressure treated with vari-
ous preservatives cannot yet be determined. Estimates on average life were_ .

made for preservatives with significant failures at the time of the termina-
tion of several installations (see tables 2, 3, 4, 5, 8, 12, 18, 38, and 47).
In the Canal Zone, stakes treated with several retentions of chromated zinc
arsenate were destroyed during the 15-1/3 years of exposure. Stakes with
0.22 pound per cubic foot (pcf) (oxide basis) of the preservative had an rA
average life of 9.2 years, while those with approximately 0.69 pcf (oxide
basis) had an average life of 15.3 years. Stakes treated with chromated zinc
arsenate to retentions of 0.22 to 0.70 pcf (oxide basis) had 78 to 100 percent
failures in Wisconsin after 41-1/2 years, while in Mississippi failures have
been noted only with the lower retentions (table 4; see similar comparison in
table 20). This may be attributed to the presence of arsenic-tolerant fungi
at the Wisconsin test area.

Stakes treated with retentions of from 0.30 to 0.63 pcf (oxide basis) of
chromated zinc chloride lasted, on an average, about 5 to 7 years in Panama,
14 to 20 years in Mississippi, 9 to 12 years in Louisiana, 14 to 17 years in
Florida, and 17 to 18 years in Wisconsin. In Panama, stakes treated with
fluor chrome arsenate phenol with average retentions of 0.12 to 0.19 pcf
(oxide basis) had an average life of about 3 to 6 years. With stakes
treated to 0.37 pcf (oxide basis) the average life in Panama was 14 years.
In Mississippi, stakes treated with 0.12, 0.19, and 0.37 pcf (oxide basis)
of fluor chrome arsenate phenol had an average life of about 10, 18, and
24 years, respectively. Stakes in Wisconsin treated with similar retentions
of that preservative had an average life of 14 to 16 years (table 2).

Of the waterborne preservatives in test (31 to 36 yrs in Mississippi), the
formulations containing either copper and arsenic (ammoniacal copper arsenate,
table 14) or copper, chromium, and arsenic (chromated copper arsenate, %
tables 15 and 20) are better performers with no failures with retentions of
0.29 pcf (oxide basis) or higher. Again the overall performance of the
arsenic containing preservatives (table 20) is better in Mississippi than in
Wisconsin.

-6-
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Stakes treated with ammoniacal copper borate to retentions of 0. 16 and
0.22 pci (oxide basis) had 44 and 20 percent failure, respectively, in
Mississippi after 7 years of service. The amniacal copper arsenate-treated
stakes, on the other hand, show 4 percent failure at the 0. 16 pcf retention

Results thus far on installations of pentachlorophenol with similar re-

tentions (approximately 0.2 pci) and with different hydrocarbon solvents
(tables 17, 42, and 45) show better performance with solutions containing the
heavy solvents such as heavy gas oil, lube oil extract (table 17), No. 4
aromatic oil (table 22), and AWPA P9 heavy petroleum solvent (tables 42
and 45) than with volatile liquid petroleum gas (LPG) or light oils such as
Stoddard solvent (mineral spirits) (tables 17 and 42). Preservatives such as
rosin amine-D-pentachlorophenate (tables 22 and 23), tributyltin oxide
(tables 36 and 41), and copper-8-quinolinolate (tables 38 and 43) also show
better performance with the heavy petroleum solvent than with the light .

Stoddard solvent (mineral spirits). The above-mentioned heavy petroleum N
solvents have the following properties:

PentaDistillation
API Flash Viscosity solvency 50

Petroleum oils gravity point SUS at at
600 F (PNCC) 1000 1? 750 F IBP per- EP

cent

(OF) (Pct) - - - (F) - - - -

,r p
J .

Heavy gas oil,
No. 101 8.3 345 167.4 20-22 600 700 734

Lube oil
extract 5.1 295 196.4 28-30 440 696 736

AWPA P9, heavy 23.8 225 38.4 15 480 538 647
No. 4 aromatic 6.8 230 72.6 l0+ 458 592 Cracked .4

(85 pct) .. '

Pentachlorophenol retentions of 0.38 pci and less are showing deteriora-
tion on the 3/4-inch stakes after 6 years of service in Mississippi. The
stakes treated to retentions of 0.34, 0.38, and 0.50 pci of a water-soluble
form of copper-s-quinolinolate gave service lives of 3.3, 3.8, and 4.6 years,
respectively. The stakes treated to retentions of 0.94 to 1.84 pcf of
copper-s-quinolinolate are showing 20 to 60 percent failure (table 54).

Coal-tar creosotes installed in Mississippi during 1940 and 1941
(tables 4, 5, and 6) have shown better performance than those installed in
1948 (tables 18 and 19). In the latter installation, 10 coal-tar creosotes
with a retention of approximately 8 pci showed only a few serviceable stakes
after 20 years and the average life was determined or estimated at 14 to
21 years. Creosotes installed earlier showed 60 to 70 percent failures in

S40-1/2 to 41-1/2 years for similar retention.

-7-
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Stakes pressure treated with the fire-retarding formulation containing
ammonium phosphate and ammonium sulfate lasted, on an average, only 2 to
3 years in Mississippi. With these ammonium salts plus borax and boric acid,
the stakes installed in 1943 lasted on the average about 4 years. The fire-
retarding formulation with borax and boric acid alone has provided protection
against decay and termites for an average of about 6 years (table 13). The
addition of zinc chloride and chromium compounds to combinations of boron
and ammonium salts in fire retardants improves protection against decay fungi
and termites (table 25). An exterior-type fire retardant containing urea,
dicyandiamide, formaldehyde, and phosphoric acid in 2- by 4- by 18-inch
stakes is showing 10 and 90 percent failure for retentions of 6.0 and 9.5 pcf,
respectively. All failures have been caused by termites (table 53).

Douglas-fir plywood stakes treated with 6 and 12 pcf of coal-tar creosote
have performed somewhat better in Mississippi than those treated with 26 pcf
of 1.1 or 2.25 percent pentachlorophenol in light solvent (table 8).

The results of stake tests in Mississippi show copper naphthenate is
providing greater protection than zinc naphthenate with similar retentions
(table 7).

Stakes pressure treated with various concentrations of phenyl mercury oleate
in naphtha have lasted from 5 to 9 years in Mississippi. This chemical alone
did not perform as well as did a proprietary product containing a water
repellent (table 17).

Rosin amine-D-pentachlorophenate in Stoddard solvent is performing less
satisfactorily than is pentachlorophenol with that solvent and similar reten-
tions. Naval stores products such as rosin oil, oleo resin, and drop liquor
concentrate with petroleum solvents appear to have limited value as preserv-
atives but are improved by the addition of pentachlorophenol. Urea (table 10)

* has also shown limited protection. Stakes pressure treated with 5.8 pcf had
an average life of 9.1 years in Mississippi. Other products showing limited
preservative value in the retentions used are acrylonitrile (cyanoethylation),
amonium hydroxide (thiamine destruction), amyl phenyl acetate, capric acid,
copper-S-quinolinolate (in Stoddard solvent), diamyl phenol, DDT, dodecyl
amine, nickel stearate, and tributyltin oxide (in Stoddard solvent).

An indication of the influence of size of test stakes can be noted in
table 6. With a coal-tar creosote retention of approximately 8 pcf, 1/2-inch-
square stakes have been destroyed in 21-1/2 years with an average life of
17 years, 1-inch-square stakes have been destroyed in 39-1/2 years with
an average life of 23.5 years, 1-1/2-inch-square stakes have been destroyed in

* 33-1/2 years with an average life of 26.6 years, and 2- by 4-inch stakes show
60 percent failure after 39-1/2 years.

It is interesting to note that aspen particleboard treated with chromated
copper arsenate is shoi ing less degradation than those stakes treated with
pentachlorophe, .1 in .-ght solvents. Stakes treated to 0.22, 0.40, and
0.82 pcf reten..,, u- penta showed failures of 100, 60, and 20 percent,
respectively, wL..,e only the low retention (0.26 pcf) of chromated copper

-8-
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arsenate showed 10 percent failure (table 49). Untreated stakes of aspen
particleboard show an average life of 2.0 years.

Nonpressure-treated stakes.--Southern pine stakes and Douglas-fir plywood
stakes treated by superficial applications, such as brushing and brief dipping
in coal-tar creosote and solutions of pentachlorophenol, copper naphthenate,zinc naphthenate, and phenyl mercury oleate, have, in general, lasted 1 to

4 years longer than the untreated control stakes. However, stakes dipped for
15 minutes in coal-tar creosote had a life of about 8 years in Mississippi.

For the plywood stakes in which the veneer was treated by dipping or long
soaking in the preservatives before gluing, the results have generally been
more favorable than for plywood similarly treated after gluing. Stakes soaked
18 hours in solutions of pentachlorophenol or mixtures of chlorinated phenols
have lasted 5 to 10 years in the Canal Zone. In the United States, the stakes
soaked 18 hours in these solutions lasted 8 to 16 years. Douglas-fir plywood
stakes treated by brushing, dipping, and 18-hour soaking in chloro-2-
phenylphenol solution, however, have lasted only a few months longer than the
untreated plywood control stakes. Douglas-fir plywood stakes treated by
soaking 18 hours in pentachlorophenol solution had a life of 5 ye3rs, while
those similarly treated with coal-tar creosote have an estimated average of "..
24 years.

:.1

Pine stakes treated by soaking in urea solution have lasted about 1 to
1-1/2 years longer than the control stakes in Mississippi, while those
similarly treated with urea-formaldehyde solution have lasted about 3 to
4 years longer than the controls.

Pine stakes with higher retentions of copper chromate and with copper
arsenate applied by double-diffusion have continued to perform well after
40 years in Mississippi. Failures thus far, however, are attributed to poor
penetration of the preservative (table 9).

Modified-Wood Stakes

Plywood stakes impregnated with phenolic resin (impreg) and impregnated
and compressed (compreg) have been considerably more resistant to decay and
termite attack than untreated plywood of the same species. Plywood stakes
with a low resin content had an average life of approximately 7 years and
those with a high resin content lasted 12 years. In Douglas-fir plywood
stakes with phenolic-resin-impregnated faces and untreated cores, an average
life of about 3.5 years has been obtained, and somewhat better results have
been noted when the edges of the plywood have been protected with a phenolic-%

resin coating. Southern pine 2- by 4-inch stakes impregnated with a low resin
content had an average life of 12 years while those with a higher content of %I

phenolic resin have lasted somewhat longer.

Laminated paper plastic made with phenolic resin has shown limited
resistance to decay and termite attack, with the life of the stakes averagingabout 6 to 8 years. Heat-stabilized birch and maple plywood (staypak)

-9-
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stakes have lasted about 4 to 6 years. The staypak with veneer of 1/16-inch
thickness has performed better than that with 1/8-inch veneer, presumably
since the thinner veneer permits a better distribution of the phenolic-resin
adhesive in the plywood.

SAcetylated birch (laminated veneer) has had reasonably good resistance to
decay and termite attack with an average life of 17.5 years in Mississippi.
Deterioration is due primarily to decay fungi.

Butylene oxide stakes treated to 17 to 22 percent weight gain had an. !average life of 4.2 years, and those treated to 37 to 40 percent weight gain
are showing attack after 8 years. Forty-seven percent of the butylene oxide

stakes treated to 31 percent weight gain are showing attack and 13 percent
have failed after 4 years of service. Propylene oxide-modified stakes are
showing various degrees of degradation from 0 to 100 percent failure depend-
ing on the chemical loading (table 50). Three-quarter-inch stakes treated
with butylene oxide to 33.2 percent weight gain had 60 percent failure after

.- 3 years of service.

• .- "".
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NOTE

This publication reports research involving pesticides. It does not
contain recommendations for their use, nor does it imply that the uses dis-
cussed have been registered. All uses of pesticides must be registered by
appropriate State and/or Federal agencies before they can be recommended.

CAUTION: Pesticides can be injurious to humans, domestic animals, desirable
plants, and fish or other wildlife--if they are not handled or applied
properly. Use all pesticides selectively and carefully. Follow recommended
practices for the disposal of surplus pesticides and pesticide containers.

Crankcase oils may contain chlorinated naphthalenes, which have been reported
to contribute to "X-disease" (hyperkeratosis) in cattle. These oils are
therefore not recommended for preservative treatment of wood with which cattle

4 may come in contact.
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Table 1.--Index to materials tested

materials xistign specification Table No.
or AWPA reference

Chemicals

Acid copper chromate Fed. Spe. TT-W-56; AWA PS 15, 16, 6, 47 .-

Acrylonitrile "° 36

Aldrin -. 41

Aoniacal copper arsenate Fed. Spec. TT-W-549; AWA P5 14. 47, $1, 52,55

Amoiacal copper borate -- 52

Anonlacal copper zinc arsenate 62

Anoninm hydroxide 36

aonism sulfate-phosphate Navy Spec. 5IC38 13

Amyl phenyl acetate - 14 .-. ,

Basic zinc chloride 
26 "6 %

Dasilit UA 
30

Soliden *aIt S-25 24 -
Borax-boric acid Navy Spec. 51C38 13

Capric acid 
14,

Chloro-2-phenylphenol 
5a

Chro-ated copper arsenate Fed. Spec. TT-W-SSO Type I; 15, 47
AWPA PS; AWPA PS, Type A

Chromted copper arsenate Fed. Spec. TT-W-550 Type II; 20, 47 0

AWPA PS, Type 3
Chromated copper arsenate Fed. Spec. TT-W-550 Type III; 49, 51, 55, 57

AWPA P5, Type C

Chroimted copper fluoride (CFOK) - 59 k-

Chromated zinc arsenate Formrly in Fed. Spec. 11-W-538; 4. 24
AWPA P5

Chronated zinc chloride Fed. Spec. TT-W-551; AWA P5 2, 16, 25, 35, 47

Chromated zinc chloride, copperixed Formerly in Fed. Spec. TT-V-562; 31

AFPA PS

Chromated zinc chloride (FR) AWPA PIO, Type 3 25

Copper arsenate AWPA Proc. 1941; pp. 23-31 9 ".-

Copper chromate AWFA Proc. 1941; pp. 23-31 9

Copper-chrome boron (CS) U.S. Patent No. 3,007.84 46 4%. ,
Copper-chrome-phosphorus 

.0 4

Copper formate
Copper naphthenate AWPA P8 7, 12, 16, 17, 29

Copper-o-quinolinolate AWFA P8 38. 43, 54, 61

Creosote, coal-tar Fed. Spec. r0-C-645; AWPA PI 4, 5, 6, 5, 16, 17,
18, 19, 20, 31,
35, 47, 63, 66

Creosote, coal-tar (ra8limb) 
-- 19

Creosote, coal-tar (low tesperature) 
.- 28

Creosote, coal-tar (Texas lignite) 
32

Creosote-coal tar solution Fed. Spec. TT-C-650; AWA P2 is, 47

Creosote-petrolem solution Fed. Spec. TT-W-568 18, 47

Creosote toluene 
-- 6

Diamyl phenol 14
Dichloro-diphenyl-trichloroathen (DOT) .0 14

Dieldrin 
.1

Dodecyl amine 
14

Drop-liquor concentrate 
27

Fire retardants 
53

Fire retardants AWPA PIO 25

Floor throw arsenate phenol Fed. Spec. TT-V-S3S, Type A; 2, 33, 37, 47, 49

AWA PS
Fluor chroe arsenate phenol Fed. Spec. TT-W-535, Type 3; 47

AWPA PS

S.Felols- 
5,17.,27

.% %

(Page I of 2)
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Table 1.--Index to materials tested--continued

NHaterials Existin8 specificationMaeil Table go.ntiue
or AWPA reference

Chmicals--contine

-eptadecyltrimethyltetra-hydropyrisidine 02(rap)

EP (copper oxide and chlorophenol) -- 35
*Lignite-tar extracts -- 39

Mercuric chloride °- 12
Ninalith AWPA P10, Type C 25
Nickel-chronium-arsenic salt -- 1.
Nickel-sterate -.
Oleo resin -- 27
Paraffin 32

Pentachlorophenol Fed. Spec. TT-W-S70; AWPA PS 5, 8, 12, 16, 17, 22,
23, 27, 29, 31, 32,
33, 41, 42, 43, 45,47, 49, 54, 58, 60,

61, 63, 64, 65Petroleum oils (various types) -- 17, 18, 21, 23, 45
Phenyl mercury oleate -- 12
Pyresote AWPA PI0, Type D 25

Rosin aine D copper acetate complex -" 27
Rosin amine D pentachlorophenate -- 22, 23
Rosin oil .. 27

Sodium pentachlorophenate -- 2,
Sodium tetrachlorophenate -- 2
Tetracloropbesol -- 65
Toluene -- 6
Tributyltin oxide -- 36, 41, 61.*

Urea -- 10
Zinc-arsenate-chromium salts -- 20 ",.
Zinc chloride -- 2, 4, 20, 26 ,
Zinc naphthenate -- 7,8

Modified woods, particleboard, plywood, and paper plastic

. Acetylated wood -- 14 .
Butylene oxide U.S. Patent No. 3,985,921 so, 56 16%
Cyanoetylated wood -- 36 "'k ,-Embedded fiberboard -- 40
Epichlorohydrin so
Neat-stabilized wood (staypak) -- 11

. Laminated paper plastic (papreg) -- 11

... Ipreg and compreg --* ~~hold-infected wood -0 31 ._

Particleboard 49
' Plywood -- 3, 8, 16, 33, St

Propylene oxide U.S. Potent No. 3,985,921 so
Wood with thiamine destroyed -- 36

%1%

.9-

(Page 2 of 2)
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table Z.-Comdtties of demOSga rim. sake (2 x 4 iA. inmigl a 16 ts.). treated with ebloriaatod phow"! sad with floor chros. aresate
gi.se-p~ A. aimc chloride. .ini chroisted alec chloride. after 15 to 25 years of service. Stabe. placed is teat at
seum Colereds 3.lood, Cass Owe. Septee 1361 Meals"a. La., Dkcemer tost; joaeutle, noa.. Jsary 1939.
Vantess. ImpoisMA&L Fewest * Sawcier. Islas. D ecember 1934% and Hedises, Wis.. Noember 1939 (Plot 2)

Ceaditiee Of stakes laein 1 943C

Servi.* ~ ur- ceablebe beta by- rY
Preraie ties misim baim Lucee is NOGod Total Averass

test DcyDayTitt go resoved life
Termite Dea"m d a".
attack termite fm~ taht...ite

attack attack

ber

Sedium Seas- Cobol 0.24 0.211 0.36 Is 1- * - - - . 00 to 30. 6.9
ebloeebeet Lae. .24 .26 .to t0o-30 90, t0 300 9. 2

via. .21 .24 .36 9 *- -. o .. - 3 .- 3 3 4. 2
msse. .24 -11 .26 .2 10 1* . 10 20 70 10 300 Is.9"
Wise. .24 .26 .26 30 1- * - - 00 -- -- 10 100 32.5

Co~e .45 .14 -So 30 *- 1. - . * 0 0 00 3.2
3La. .40 .S3 .4I0 - * . - 30 .2. 70 Il010.107
Fla. 4 .5 .50 IS * . . 2 -. - 0 1 80.22.0

msse 4 .54 .49 30 *-1 - - 0 1. 9 0 10. 19.4

Wis. 3 .3 .49 t0 too - - 3. * - 30 30. 36.4

casta .Go .81 J71 t0o - * 0 2 0 03.3.
Ls. .SO .6a .73 to 1: *-"1. 0 - 0 300.1 M 1

5 d

Fla. Go0 .0. .74 30 to so -- A0 Zt0 - 1 4 4 2.
Mse. .40 .0So .76 3s 4.0. * 40 AS 1 too 3002.4
Wie. &1 .61 .14 to Soo t00 -. - 1030 21.0

Camel .96 1.06 to6 30: - - . 0 9 030 34.5
Is. .95 3.40 So 30, so 0.'303.2
Iris. .9 3O .0 .SO t0 1- * . 4 0 * 30 4 40 - .

Sfes. .93 3.0. .97 30to- 20 to 0.o 30 a..0
Vie. .66 3.03 .911 to too to too 3. *. 3 0 23.4

godlesatUng- Comes .26 .27 JIS I0S - -- * - 0 40 30 300 4.6

Lhee~t a. .83 .27 .25 -Its so 0 3000 6.
Fla. .25 .111 .35 9 is* - 2 - 7 9 10. 33.5
as" Se .3 .27 .2 30 to to to too. 3 6 0 10.7
Vie. .26 .27 .21 111 too to to 36 - - 313. .4

c am 0.41 0.14 0.1 1101- . 2 . 3 0 .

n. .47 -1 .1 141 is@ to too IS 300 .
fte. .41 .oo .1o 30o is: I. - - - 03.1.
SMe. .41 .96 .18 141 144 10 1- - . 0 00.3W.

co w l .1 .16 .16 0 00 10 1-- 3 . 0 0 . 34 .

Lo5. .3 4 .77 to * - - * 30 Ile 70 0 30. 33.
ria. a0 .43 .16 9 at* - - - 3 M9 9 30. 34.7
Sm.t 0. 0 .1 -a JS I'M 10. 36 300 39.7
Va. .67 M6 -IS 9 1* In 16 0 . - 93.3.7

Seeso L . .364. 1) a. 4 ) .8114.32) i0 s 0 Is 10 0.3 0.2
VbolIp Ia. .4 .66) .224.3) SO64.32) of* 0. * - 3 3.3.

laee. .264.37) .234.26) INS4.39) 30 *-- *-3160030 .

La. .2 U .17) .32 4.31) .30 4.19) I0 so to In 100 0 3.7
Fla. .29 4.30) .2 M .211) .30 4.39) I0s - 0 n I6 30.1 1.4
Rim. . 94.38) .324.20) .304.39) Is is SO IS in ** 0 0 0 6.0
Vie. .274 .17) .304 .19) .a6 .37) 30 Is 1. - 0 030 34.1

Comas .534 .33) .44 .41) .04.31) 10 - .40 6 30 30. 14.2

La. .14(IS) .44 C.40) .. 17) W0 14 So to IS 0.3.

01. .57( .454.40) .6,4.36) I0 low I- ': 20. *- %-03 .
Wis. . .14.42) .48,C .60) 10 IS to IS 10 . 46 3 0. 2.Vie . 3 b .4 3 ( .42) .6 1 -3.6) I0 *: .

30:3 

% 
0 36 3.

-*40

% %Is w eU%



*lbia 2.--Coaditle of oeainheen pila sabahi (2 a 4 Is. .el"ii a to is.). treated with cblertmaod pheilea and with eflor ckrm aren"te
pIosell-pla A. SIa Chloride. id ceitd Stn Gertde. after IS to 23 ye of llctce. Stabe placed i test at

4 ,cr. Colorado sland. Canal he. Septmer 3934; A,, -.. Li, Dicember 1939; Jacksonville. Fla.. J ry 3939; t.
Macelm 6xeciiutat forest. ,etser. Hiss.. ali ce 1936; and Mdie., ii.. November 1939 (Plot 2)--coati.-ed

Coedities of stab" late is 1963c

Serviceable It Dsetroyed by--

preservaii tive Deca - yep Total Average.tis "smm aiai Aeae is b Goo Dey Decay Teit life

tesi Te i e mite tan rovd lif

Dei attach toemiteltat attack ermite

attck attack

her

hdime posts- Cel 0.52 0.5S 0.54 0O ... . . 30 70 10 00 6.0
eblorephousto aid L.. .46 .53 .9 I0 .. .. .. .. .. . 30 £0 30 13.3

Veadm cboridt
e  

IF,. . ..54 .50 30 50 0 40 S 50
Mi . .46 .S .69 30 100 t0 3O0 14.3
Vis. .06 .53 .1O 30 .1. Soo 100 t0 36.5

sibc chloride Caal .44 (0.26) .53 (0.32) .47 (0.2) 10 .. .. .. . .. 3 70 30 00 3.9
La. .45 .217) .55 (.33) . (.30) 10 ... .. 3 "" 70 10 £00 5.1

Iis. . S .27) .5 ( ( 32) .49 .29) 10 . . .. . . . 2 "" 0 30 £00 12.9
Hiss. .45 .27) -4 (.32) . (.30) 10 .. .. .. .. G0 "" 0 0 I £0 Is.0
Wis. .5 . 7) .53 (.32) .1(.2 ) 30 SO. 0 .. . 30 300 15.2

Canel .70 .62) .92 .") .?6 .65) 10 .. .. .. .. . "" 300 30 100 3.9
Li. .70 ( .42) .76 ( .47) .74 .44) 10 . 4 30 0 I1.1
Fla. .71( .42) .62 (.49) .75 (.45) 1 .... 4 *" 4 30 10 13.5
Nia*. .70( .42) .79 (.47) .746 .) 10 . 1... .. 20 30 70 o 1o 16..
Vie. .65 .39) .47 (.52) .75 .65) 9 .. .. too 100 -- 9 3o0 1.9

Ceil .94 .36) .0 1.00 0) 30 .. .. .. . - 40 60 £o IO 4.0
Li. .4 .5 ) 1.06(.4) 1.01 (.60) 30 . ... .. .. 70 - 30 10 ]o0 11.6
Fla. .95 .$7) 1.0 ( .64) 1.02 (.61) 10 0. .. .. 0 -- 60 30 10 35.4
mgis. .4 .56) 1.07 (.64) .00 (.0) 10 .. .. .. 30 - 90 0 100 17.3
Vis. .935 ) 1.13 ( . 3 1.02 (.61) 3s ... .. t0 t. . o 100 39.0

Canal 1.40 .84) 1.62 (.97)3.49(.9) 3 -... .. .. 10 90o I0 100 7.3
Li. 1.44 .6) 1.63 .97) 1.52 .93) 10 . . .. .. 00 -- I0 n0 300 33.3 1
Fla. 1.41 .4) 1.62 (.97) 1.49 (.09) 30 .. .. .. .. 20 -- 0 3O0 35.7
Minn. 1.43 .85) 1.63 .97) 1.52 .91) 30 .. .. .. .. 6 -" 00 10 100 37.9

Vie. 1.36 .61) 1.74 (1.06) 1.9 .94) 0 1. 6: 30 1 106.7

*romtotd aim Canal 0.4 (0.26) 0.55 (0.34) 0.49 (0.20) 10 ..... .. 10 6 00 4.9
chloride Li. .0(2.$) S5.534) .4 (.) 10 .. .. .. . 40 10 56 30 I0 6.6

via. .45 .28) .53 .33) .49 (.30) 6 . .. .. . 25 - i 7 6 100 14.3
iss. .45 (.26) .5 (34) .49 (.30) 10 .. .. .. . 30 30 6O 10 300 10.2

Vi. .43 (.2 ) .53(33) .471.2 ) 10 .. .. .. .. 0IN .. . 3O 100 36.9

Canal .70 (.43) .81 (.30) .76 (.47) 10 * .. .. . .. .. . 30 30 100 7.2
La. .70 .43) .SO ( .49) .76 ( .47) 10 .. .. .. .. 40 "" 40 30 3o 10.6
Fla. .73 (.45) .61 (.50) .77 (.47) 9 .. .. .. .. II 9- 9 3 14.3
Miss. .72 (.44) .81 (SO) .76 (.47) 10 .. . .. .. 40 "" 60 10o 20.2
Via. .0 (.43) .66 (.S3) .0 (.49) 10 .. 1* 0 .. .. 30 100 14.7

b Canal .95(.31) .13(.64) .02 (.63) 30 9. .. £0 "" 9 30 100 6.6
Li. .935 .7) 1.07 (.66) 1.00 (.63) 10 . .. .. . 400 " 1O 0 300

%I . .%C .O) I.09 .67) 1.02 .63) 10 . ... . 30 2 *" 7 9 0 17.0"- -
Via@. .L ( ".) 3.3 (.67) 1.02 (.63) Il .. .. .. .. 1o -- -- 30 30 3.2
Wis. .89 .59) 1.13 .7) 1.02 .63) 10 t.oo0 50 10 106 10.2

Untreaed ere .. .. .. C0nr o. . .. . 20 - 10 aa o.

La. " ..... 2 . .. .. .. - 30 90 30 300 2.6
n10. - . .o. 10 . .. . . 40 s o 30 3 20 2.9
Via . ---.. 0... O .. . .. .. 00 -- -O 30 300 5.7-. .

Rtentlo veain go parenthem are Iemld on preservative amid".

3- itsehiu ere originally iatalld at each test station. This oaier i. siaco bee. reduced either becames of failure to locate t the stake
it the til Of the iespectise or bee&e of dlle by fire.

- Fial ilpetie1 at Caal tmie, Jaeaery 1956; at Liuisiea. Deember 1956; at Florida. December 3t60; at Viscoein. October 1963; ad at
Mississippi. Decembr 3961.

d oltito aed *a percatege of ataee remuig after fial iaapetism.

a Mitetie. values bed a edion poetachlorepbseste ely. Swiss chloride added we. equl to 20 pct if Wight if sodium patach~lropheaeto

* .- aI etltion.

J -., N N % a

% %
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a, Table 3. --CeeditOm ON the plywood sae* sand resis- isPreoated stakes. set Jesuit,19 040 the MarrisOa
gn aerimastal faes&t, Saucier. Hisa., after abaut 27 years *I service (Plot 3)0.*-

Coities of stakb" January 1967

Serviceable gsrydb-
*pproai- Num- bet showing Dstoedb

Growp Stake Treatment mate ber sam.- loit* Total Average
s. me. avrg sremoved life

rateetiss test Good Tmita Decay Tomita atc"Aattach luadi attack so

decay

. e P-- --- -------- an- Pt yr

3 1-1-40 to gecply iupreatod withka Sopctaqusus 10 a - -- - 35 62 a 100 12.4
1-10-40 elutio of phaslic, rests. slowly

dried. aod cured for I day at 220* F.

a 2-3-40 to lam as group I except that a 23 pet S 30to-- - 60 -- 40 t0 100 6.8

2-10-40 slution measou".

3 3-1-40 ta face plies impregnated as is roup I ad lob 30 -- too -- - 0 - loc 100 3.3
3-10-40 honded to s untreated cors vith

pksslic-reato file.

4 4-3-40 to race plies impregnated as is group 2 sad 5 b 1S -- -- - -- 100 - lOc 300 3.5
4-30-40 beaded to em untreated core with

phoseic-reis lile.

S 5-3-40 to gone as greup 2 except that @dgss of 3o 0 -- - - 30 70 - 100to 4.9
5-30-40 speclass were gives a Proective treat-

mast by dippiag is a pbasslic rs
ceataisa 35 pet alcohol.

6 &-3-40 to Sam as ga -p 4 except the st " d esure Sb 9 - - - 22 45 33 9, 300 9.3 '
6-30-40 protected as is group 5.

7 7-3-40 to Untreated oiles beaded witk pkoeslic- -- 30 -- - - - 70 30 t0 100 3.9
St7-30-40 rests lile.

a 0-3-40 to Datreated plies beaded uith hot-press - 1 0 is- - - 7 30 t0 300 3.9
S-310-40 ures resin.

190-1-40 to Untreated plies beaded witk canaia glut -- 3 - - - - 90 30 led 300, 3.0
9-30-40 (PPL feimla 4B)

30 10-1-40 to Untreated plies (yellow birch) headed 1- 3 - - - 0 30 60 30 100 3.9
30-310-40 with pkmelic-resis film.

It 31-3-40 to Ustred ceatrele--eslid used to3 - - - -- S0 20 30 300 2.4
31-30-40 (1/4 by 4 by 35 is.).

SIM (N

32 32-3-40 to Impraeated same as graow 1. 30 30 1 0 10 s0o - 30 a s0 19.S5
32-310-40

13 13-1-40 to Impregnated som as grasp 2. % 0 - . - 0 -- 5 0 30 3.

34~ ~~~~~ 34--o tosorl-utetd.- 0 - - - - 2 50 30 300 21.1
134-0-40

35 33-3-40 to Saelo-lir-all plies impregnsted as is t0 3 100 - - - - -

15-3-40 grasp I * dried and asembled without the
am of slow em a hat press at 3300 F sad
3,440 pounde pressure per square teck.

IS-4-40 to Tlle-peplar.-ll Plies Impregnated ad 30 3 -- - - 32 67 3 100 19.5
15-0-40 Compressed the sam as for Dougles-fir.

a Specis"s in grup I to 9 are 2-ply Dmloo-fir; is group 30. yellow birch. Thay are 1/4 a 4 a 35 is. is size sad made of 3/36-i.. faces
sod a 3/S-is, Core. Specimes is group 33 are "slid Deegls-lir. 3/4 a 4 a is in. is @is.

Increse based em treated laces.%
c Deterioration priecipolly is cores.
d som eparation of pies* had also occurred.
0Specimens are southern pigs seased. 2 a 4 ( mial) a is is. in site

q heedm" a estimated lice of 2 cumuas stakes. I
SSpecimens of bot& Deugles-fir and yellow-paplst made of 1-3-iplies. CNupessd to a thickess of 3/6 in. Sie of specimes

91f-kbs rosiim alter to 32 lepecties sure takes up and reset is tke som General area.

IS-SIse %aisa



Table 0.--Ceadities of mstbarsa rim stab" (2 a G In. amis a to io.) treated with cbom#atd aimc aromete (Bottom "aIs).%
aim eblerids, sw cesl-tar creeeto after Is to 41-1/2 Poor of service. Stas placed ia test at MAdiaes. via.,
oSemter l9w; Morris" M rimsata! Forst. Saucier. mlse. . Ju 9 It0; aed Bte Colors" lan d .a l So ,eee.
lateb 5940 (Plot 4)

Coaditiea of stab * Deceer -9

Seeres Serviceable bet Bvetree bp-- .

MUSLIM reNubiee r eba1nis oe-- o1 Av"
rsv"sative tes*is Secp e ed Ilf ecal

s Oil " Lc Go I D mito
hbDea ftmte ad lesi attack eh

lS a tack Lo it
attack attack

.... EL,-..... .............. En ................ EE Iz_ _ -!-i -,. -. .- ..s .. ,0.. .. . .. . .. ., .. ...... . 1 lumbe 16.U6' -.1
aiml blee Wia. .5 (.30) t0 IS 10 00 34.0 "1*o

at". -- .0 (.30) to .. .. .. .. 00 .. 40 10 100 14.82
Coralt to .too9 is -. I * S 3 S0 3.0

via. -- 1.0 (.0 1) 50 .. .. .. .. OS 10 - 30 P 1.0
Mi. -- .02 (.63) 10 .. .. .. .. .. . 20 0 10 D 4.4
Ci. - 1.51 (.% ) I0 1 .. . .. .. 1 . .. I0 too 2.2

gis. -- 1.11 (.90) I0 .. .. * * 0 -- 40 50 350 10.5"--?,-

Cosl 1.9 (.00) t0 Soo. . to 30 to o .5

Chaseated al e Wis. - .3 (.22) i0 .. .. .. 100 t. . 0 ISO 19.6
stemate ( sld -- .33 (.22) t0 . . .. .. .. 30 * 71 0 ISO 3 .0

e. -- .2 (.22) 50 see.* .. .0 10 I* 0.2

V.se -- .4 (9) 0o .. ,0 1o i 10 ,00 20.5
Mis.. =. .44(.29) I -- *-0 * 22. 55 -- -1 1 70 -- •Cal - .4 (.21) 10 .. . 20 0 00 to 50o 11.6

Via. -- .60 (. ) t0 - 10 .. .. . 0 -9 -
miss. . 8(3 ) 10 s 0 2 20
Casa :s (.5 8) 10 Go I. - . 0 0 * 0 * 500 34.

Via. .78 °(52) 0o 0 .. 0° 9 90 10 9 911
"i. -- .76 (.52) 10 1. ..00 I- .. . l .4. ~l *

Coast * .70 (42) 10 -- - . - 00 to too 30 5 5.3

Via. -- 1.0 (.70) 9 -- *-.. . 70 .. .. 7 T0
Miss. - 1.06 (.70) 10 .. .. .. 100 .. .. .. .. .. ..
Camel -- 1.0 . (.69) 10 .. .. .. . 00I * .. 10 50 55.3 -.%

Coel-tar egesee Vi. 4.3 .- I0 s- 0 *. . - - 6 0 -M is. 4.2 .- 50 . . .. .. .. 0 - 00 30 300 37.0 '"

Cil 4.' A 0 .. .. .. .. 0 -- 10 160 13.4

Win. 0.0 It ... 53 .. -- 5 .

Vi. 1.0 -0 70. . 6 "

Caal1 1.0 -- 50 -- 0 -- IO 0- .. .. o 4051;
n• 7

Via. 16.3 -0 4 0 ..Rus. 1.s - 10 .. . . I00 .. .. .. .. .. .. --. '
Via. 16. -0 - - * @ - I0 .. 0.260.. 4.

Mis.0 0- 0 0 30 70.7

Carna a .? . 0 " -- 16 . . . . . .. 50 20 20 200 4 .0
Wis. I5 a5 I* G00 12 -0 50 .4

Mim.s -- 0 1: "° . .. . 0 10 30 500 4.2
Ca l. -- 50 .. - -- I50 t0 IO 2.5

untreated cestralm Via. -- -- 0 .. .. .. .. 0 . -O s• 200 0.
M is.. . .. .. .. .. .. 50 56 10 50 1.1

VimF l ise setiea at Cial ine, Jamasy 193A.
b eter sr Volue is pareibses are bemed e Preservative amides.

c Setescies based wpms total a rema "Its:I . 004 4'S104 * 5, 21"0 4 .s 2C•207 .
a-tia7t- bsed up" perceste *1 stab" rmimisg after fim"l lspecties.

;35-mi dip at reom towstars.
Drumb treatmenst 2 coats.

% %,
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Table 5.--Cawditis. of OlwteM pA. slU (2 a 4 in. ammsil a 18 Is.). treated with clslriata IhMPslS .d coal-tar croaate. after
IS La 41 years of service. Stabs placed is test at Barre Colocae Isond, Carnal low. February 1961; logalhsa. La..
lbirc 19413 Jacksonville, FIa.. Plarc 1941; an lbrriss Eerimstal Foreat. Uauclr, miss.. February l943 (Plot S)

COMsdMit ol Labe. DOCOlbOW 1981C

ltalles ON owl- lejw edbll but satrp hy--

PreserLat be tacs- ber * e se -- r, Total AerOe
PrsraiePrsraie i s s Decay Teinit. lit:

KIUiA Esamm tes b I d Temi y te sa Tomsca '"0a
Decay ttac 11" attackh M

attack attack:, ... .. ................ ............ p ,,,,,__ ,_ .

-a .2 -2 -2 - . -... .- . . I. .- .0 I. .0 . 10.0 .
eias p atchior te Canal.? 0-1 . .. . 02 10 I 6.

La. .3 . . IS 10 ... 1 O -- IS300 10.O
Io. .3 .4 .3S l .. ...- 2 0 100 3s.3

lisa. .3 .36 .JS 10 .. .. .. 0 0 0 I 0.

coas .4I .34 .33 10 .. .. .2 I0 10 IO .

La. .31 .34 .33 0 . * . * - - 0 0 "DS

Ila. .*4 . .4 .. 3 . .. . II I0 16.0
Kiss. .41 . 3 .3 Io . .- 0.. 9o 10 140 2.3

CaSlI .47 .55 .,1 ,O . . . *10 ss 10 ,O0 2.9
La. .72 .53 .1 I0 .. .. .. n 2 00 27.5Fla. .47 .5 .- o so 21 .;o
Kiss. .7 .03 .S 1 S I: .. .. . 10 * 10 100 2 2.3

Canal .73 .00 .99 80 .. .. .. 4 5 - 30 30 10 .3
La. .92 .02 .99 a so so 4 so - 3 4 .
Fla. .,1 .03 ."7 to .. . .. 0 a 20 21,.O"

l. . .3 .10 .79 to - - o0 o to too .

Coas .93 1.00 .9100 -.. .. .. 0 40 1 t0 1-La. .92 1.09 . 1 1 .. . . ?3 3 3I 3. i
Frla. .9I I.10 II ! . . . I

".N . .93 30

.Udi-n pbrtacoaprSoh__.e cass .4 1 .. o s.. . 0 00 11.1
and "dim ehnamte. La. .41 .4? .4e I .. .. .. I l I00 15.6.Fl.ch"M l io Fla. .40 .4? .44 9 .. .. . 4 6 20.3 l3.34:1 isa. .40 .47 . to 8o . 1I00 23.0

a n hsablerpbss Carnal .4 42 ., Is .. .. .. ,0 ,oo 20
S con La. -4 .629 - ... . II-M 9 30 11.4

l:0.14 ebm"cal ratio Ia. .33 .62 .5? 0 .. .. . I S la 1l.9 l
asI . .54 .61 .38 50 .. .. .. .. 20 -I : 0 100 211.5

p1  
:2 chasical ralo C€Iio .11 .00 .13 80 .. .. .. .. .. . 100 30 100 2.

La. .78 M1 .IS Is *- - - . IS - 9 0 30 .
Fl.. .72 l 2 .1 10 .. .. .. .. 1O -- 0 0I 100 12.9
KIss. .71 .10 .J to IO .. .. .. .. . 100 I 10 10.

1:1.32 chmaical ratio COsMA . . .0 10 .. .. .. .. o -- I0 .S no so3.5
La. .77 .91 .03 1O . ... .. .. 30 -- 7 101 0 .1.
Ia. •19 .04 .02 9 ... 300 9 300 1..9Niss. .79l .I7 .3 I30 .. .. .. .. .. .. IN0 10 300 1.9

1:3 chmicl ratio Csl .91 1.04 .911 1*.. .. .. . 100 10 lee 11.
La. .90 1.07 .90 39 . .. .. .. Is -- 90 1O I0 9.%-V 1a1. .92 3.03S .99 1O .. .. .. . . .. .. I10 0 I 500 13.
Ki'1 . .921 ., ,1 30 0". . S -* 1 to too 16.1

1:2.27 cb ical ratio Cas l 1.0 1.19 1.09 30 .. .. .. .. . .. I 10 30 12.?
La. 5.08 58 1 .9 10 . ... .. .. 2 -- N 10 30 9.9Kris. 1.08 I.11 1.0 0 -... .. .. .. I0 30 100 30 .4N :, I: foe IIII , O . .. . . . . M 1 I I l

I :3.30 diealosl rstlo Casi 1.81 5.32 3.25 I0 -.. .. . . I - 30 * 99 10 300 82.0
Ia. 1.1 1.31 1.20 30 . ... .. . . .. . too 10 100 I

3 
6.

la. I.17 .32 8.23 30 . . .:.32 30 -- M0 I 0 0 
a

14.

KiNm. 1.17 l.3 1. 30 .. .. .. .. 3 0 30 0 100 20.9,

(hios I of 3)
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Table S.--Ceitia of Otbwer piae stakes (2 a 4 is. ucmial x 18 is.), treated With chlorinated pbemla and €al-tar creosote, afterIS to 41 years of service. Stakes placed is test at Sarre Colorado Island. Cana Zone, February 1941; osplusa* La. %
March 1941; Jackoaville, Fla.. Harcb 1941; and Harrison Kaperimeatal Forest. Saucier. Hiss., February 1941 (Plot S)--coatinued

Condition of stakes Deceedr 1981c

Reteation of Num- Serviceable but Destroyed by--
Lacr- a ber obowiat "a- TtlUv-CsPreservative PreservativeisDeca- Tota Avergle

tima moved Dcife

Himums HSis Averase test Termite Ga Decay Te "t digiDecay attack termite fua"i attack reits
attack attack

- Ff------- . ..-.-.-.-.-.-.-.-... Pet - - - - - -- ------ - um- Prt Yr
hr

3 pet pentacbloraphsmol Canal 4.0 5.4 4.7 30 0. .. .. . 40 0- 0 10 100 13.0
is fuel oil La. 4.0 5.4 4.6 30 . .. .. .. .. 300 I 0 I 00 416.6Fla. 4.0 5.6 4.5 10 .. .. .. 40 .. .. 40 6 60 20.0Hiss. 4.2 5.4 4.7 10 ...-- - oo. 100 10 300 21.0

Canal .6 30.1 9.6 10 . .-- 30 -- 03 0300 14. 4
L a . 6 .4 3 0 .1 9 .6 7 . .. 7 ..- - 3 3 3 

2 3  
0 d

Fla. 6. 10.S 9.6 9 67. 33 3 33 24.0Hiss. 5.6 10.5 9.4 30 9.. .. .. . 10 -- 90 30 300 27.2

Coasl 14.0 36.1 15.3 o .. 40 10 -- 10 6 60 15.041
La. 14.2 16.3 15.3 7 .. .. .. 100 . .
Fla. 14.2 16.3 1.3 to .. .. .. 300 . -
His*. 14.0 16.3 1.3 3 10 .. .. .. 70 20 -- 30 3 30 --

Ca al 18.6 21.5 20.1 10 .. .. .. 100 - --La. 18.2 21.7 20.1 7 .. .. .. 300 .. .. .
Fla. 18.2 21.7 20.1 9 -- 22 -- 78 .. --Hls. 18.2 21.9 20.0 10 .. .. .. 90 -. . 10 I 30 -- %.

3 pet peatachloeroboeol Canal 4.2 5.8 4.9 30 .. .. . .-- 20 -- 50 10 100 12.6* 2p t chloro-2- La. 4.4 1.1 4.9 10 .. .. .. .- -- 100 30 30 16.2i 1sylp sosi is fuel oit
e  

Fla. 4.4 1.8 4.9 9 .. .. .. 22 .. .. 75 7 78 20.0-
His*. 4.2 5.8 4.9 30 .. to .- 1. 300 10 300 19.2

Canal 9.3 10.9 10.0 10 .. .. .. .. 10 -- 0 10 100 13.I. 1_%
La. 9.1 10.9 30.0 6 .. .. .. 67 .. .. 33 2 33 24.7d
Fia. 5.9 1.0 10.0 8 .. .. .. 75 .. .. 25 2 21 2.3d
Hiss. 8.9 1.0 30.0 10 -- to .. I0 -- 90 30 100 24.4

$ p t p osta tlorep&.aol C as t 14.2 16.3 31.4 10 .- .. .. 30 10 -- 00 9 90 12.0
d

# 2 pet chlore-2- La. 13.8 16.3 15.3 6 .. .. . 100 .- -.pbswylp samal is Fla. 13.8 16.3 315.3 9 .. .. . 00 .-- - .-
fuel 0li--c s. Hiss. 14.4 16.1 15.3 10 .. .. .. 30 30 -- 40 7 70 ,

Coal-tar creoeste. erade I Casl 3.5 6.7 4.7 10 .. .. .. 30 IN 2- a. d o 12044La. 3.3 6.7 4.7 6 .. .. .. 33 -- . 7 6 47 120Fla. 3.3 6.5 4.7 9 .- .. .. 33 33 -° 34 6 67 19.0; 'Hiss. 3.5 4.1 4.4 30 .. .. .. .10 -- 0 30 300 21.3
Canal 5.4 11.6 30.0 10 -- 60 -- 20 0 -- 10 2 20 20.04

d

La. 5.6 11.2 30.0 4 .. .. .. 71 .. .. 21 3 21 26.4AF la . 8 .6 11.4 30 .0 30 .- . . 90 30 .. . 3 30 -
Hiss. 5.4 33.4 30.0 10 .. .. .. 30 40 - 30 7 7

Canal 13.5 15.4 14.4 30 10 90 ...-- -- --. a
La. 13.5 1.9 14.5 6 $0 16 17 17 .. .. . 4.'.
Fla. 13.5 15.9 14.5 9 22 56 -- 22 ... ..Hiss . 13 .3 16 .3 14.1 30 30 .. .. 90 ... -

tFeel10 Cast 8.2 11.9 9.9 10 .. .. .. .. .. 60 0 10 o .9La8. 8.6 11.7 9.8 10 .. . . . 0D -- As to too 4.4Fla. 8.2 11.7 9.8 8 . . . . 12 - - a8 8 o 10 .7
Hiss. 5.2 11.7 9.8 10 .. .. .. .. 20 30 70 10 300 6.3 %

Canal 18.2 21.0 19.4 10 .. .. .. .. -- 30 70 30 300 7.8La. 1.2 21.4 19.4 30 .. .. .. .. so -- s0 10 300 11.9
Vla. 18.2 21.4 39.4 9 -- -- too - - 0 9 100 32.6
miss. 161.0 23.9 39.4 10to - - - 30 30 to 30 100 9.3

-'
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Table S.-CMeaitne of moutherm pin etakee (2 a 4 La. aenial a to La.), treated with eblorieated phole Oad coal-ter creosote, aflter
35 to 41 yars of service. tab.s placed is tlt at Sarre Colorado Islad, Carl SOe. brry 1941; bealasa. La..
larch 1941; Jacheville, fig.. Noach 1941 md Nirria aperimotal Foret. oecetr Nis*.. February 1941 (Plot S)--cotiwd

Condition of @takaa beeaubr 3963

Retention of Serviceable hut Deatroyed by--

PrsraieW- preservatives bor Decoys Total AveraSv
ties Pvt is Good Dobecal N life* 4

11.1mm Mnim Aversale tooth a ea ecyTrit ugDecay Torito tld (meat attach
N/I NIIIII A~rlO1111

b 
I~~dyattack t*Mite & l Ot~ teo ite ""

attack attack

I.-.-.-.---f ..... ... ----- ------- --ct - ---------- - Pct Yr

pctpeahlolerpheol is Canal 0.5 1.4 OS 30 .... .. .. .. 90 1O 1000 2.7
f o La. .$ 3.2 .0 1O - . . . 20 -- 70 IS 100 4.2f300l"o d vP ae* VIa. .5 3.2 .1 8 .. .. .. l, -- o I too , 0 5.0

2-Nilmet dip Nna. .5 i .1.2O .Il . .. 10 20 70 O s too 3.2

toI-hour seehta castl 2.1 2.4 2.4 to too - 00 I 100 t .1
L.. 2.1 2.6 9.6 9 .. . .. . 22 -- 67 9300 0.4
F aI. 2.1 3.0 2.4 10 .. .. .. ... 100 1 100 11.9
Nis*. 1.9 3.0 2.4 10 .. .. .. .. .. . 100 10 to 12.9 _.

'S pet phel i Caal .7 1.2 .9 .0.. .. .. * 100 -- 10 3.3
soybean oil. nephLbe and La. .$ 1.2 .9 10 .. .. .... SO 1 00 4.0

fuel oil:
'
P ! . ." 1.4 .9 7 .. . . 1 6 7 I00 S.J

-r eame• dip NL . .7 1 I.2 .9 10 .. .. .. .. .. 40 10 300 4.9

I-be r lamhim Cmel 2.2 3.7 2.6 l0 ... .. .. 10 10 100 10.4
Lo. 2.1 3.9 2.0 30 .. .. .. .. 20 -- 70 0 100 7.6
ria. 2.3 2.2 2.7 30 3. .2. .. so... O 0 100 12.2
mi . 2.2 2.5 2.6 10 .. . . ... to 100 6.3

I-W N mae •inll Cana 1.1 2.0 2. 3 -.. .. . .. . 30 70 30 IOO 7.0
Lo. 1.6 2.0 . 3 * . .. . . 20 -- 60 10 300 .2
ris. 1.8 2.6 2.3 *-. . .. .. II -- U 5 10 0
I . 1.1 2.8 2.2 3O t. .. . . s 30 o 10 I 33.9

2 inPtp fea chpln q 1 0 a Pet Carnal .9 1.4 1.2 30 . ... . .* -- oo 0 00 2 .
elu- isl l i a La. .9 1.6 1.2 ' . .. .. 40 1O 0 30 100 4 .
eagMsad tl el4iI* too .7 34 32 31 - * . 1 0 d0 30 100 5.0

2-miense dip Wie. . 3.67 1.2 0. 60 to 100 S.3

I -ho r seeking C• al 2.5 4.0 2.1 30 .. .. .. .. .. 30 9 10 I% .0
La. 2.5 4.0 5.I 10 .. .. .. .. 10 -- 90 30 100 7.2

|a2. 2.,2 2.9 .1 6 .. .. .. . 2 -- 6 a 30 30.0,l-. IN. 2.4 4. 6 - *- * l0 .. lO 30 30 3.0-

, P, .,pala e , .a.PC&.Caal . .9 .6 Il1 03 ,.4
ablego-2.pkplel to La. .5 .9 .7 10 .. . . . 2 -- 70 10 1oo 2.9
solven 0f s pet imrl rIa. .5 .9 .6 10 . . .o 0 tO 0 3 1.6
spirit an20p pet ieter li .. .. .9 ... .. .. is 20 so 10 300 2.n
gaplleat:
2-Oient dip%

Is-ben, @"Msi@ Carnl 2.1 5.61 3.4 30Is- . - 0 10* 0 0 4.0
La. 2.3 4.4 .4 30 .. .. .. .. .. .. 300 30 300 9.2 .
Fla. 2.5 4.9 5.4 30 .. .. .. .. 2 -- 0 0 100 9.64 -
lie. 2.5 1.l 5.4 30 .. . .. .*- 20 10 70 IQ too 1.7

lit 1 dc Cefal -- 1 36 *0 ... . . 300 -- 30 30 e.2
La. - . .. .. 10 . .. .. . SO 2 30 30 00 2."2
Fla. . 00 20 70 30 o300 .3.
lim. -1.0 340 n 0 1 00 2.,

a Naed u a • eiM of d4" ebe ual for odim poNIeblorqhmsste elow of Mined with other cemicals and a weight of Solutlo for other
tresluma. Valus No stb"g origialiy iotlled.

10 sle.SI we origirily installed is teat. This nr aie an iene e either become of failu" to locate the itebee ot the tie
4. of the isepsocte or be• e of 4m~ by fire.

P imnl LI&anpo al oast 300N. Janary 1914; at Jackeefrille. hcser It01 A at bgIaluel. lacbr 394U.
d Sain. baNd on perN stab" remiing after fiLl inspection.
er deead ad P erl e i No. 2 fuel oil bot bee aien bee fend to hove a diatillation raw lower them that for typical mO. a .-

fuel eila. ..

aol" Ceotainead I pot .opbse oil ad p eon s of Il oil ad lPothe by Vola.n.

Sspecien Containad h barteo.
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Table ll.--Condition of high-strength laminated paper plastic (papreg) stakes (1/8 x 4 z 14 in.) and

heat-stabilized plywood (staypak) stakes (4 x 18 in.) of several thicknesses after 7

to 8 years of service. Stakes placed in teat on the Marrison Experimental Forest.

Saucier, Hiss. (Plot 11)

Condition of stakes
December 1950

Num- Destroyed by--
Stake her Average

number Composition in Decay life

testfug
Decay Termite fungi
fungi attack andterm

4,termite . 4~attack

Num- Pct Mum- Pct Num- Pct Yr

ber her her

LANINATED PAPER PLASTIC (PAPREG) --INSTALLED DECEIBER 2, 1942

1 to 10 37.0 pct phenolic resina 2 pct hardener,
4.7 pct volatile matter 10 7 70 . . 3 30 7.4 %

11 to 20 31.6 pct phenolic resina + 2 pct hardener,
4.4 pct volatile matter 10 3 30 1 10 6 60 5.6

21 to 30 41.0 pct phenolic resina + 2 pct hardener, e
4.6 pct volatile matter 10 7 70 . . 3 30 8.0

a
31 to 40 37.0 pct phenolic resin + 2 pct hardener,

4.7 pct volatile matter with surface a
sheets using 42.6 pct phenolic resin,a

4.6 pct volatile matterb 10 7 70 . . 3 30 7.2 -

41 to 50 37.0 pct phenolic resin + 0.5 pct oleic
,% acid, 4.7 pct volatile matter 10 4 40 1 to 5 50 7.6

HEAT-STABILIZED PLYWOOD (STAYPAC)--INSTALLED JUNE 4, 1943

19-1 and 20 plies 1/16-in. birch bonded with
19-2 phenolic resin and compressed to thick-

ness of 1/2 in.; specific gravity 1.37 2 1 50 1 50 4.5

HEAT-STABILIZED PLYWOOD (STAYPAK)--INSTALLED DECEMBER 6, 1943

S-I to 32 plies 1/16-in. birch bonded with
S-5 phenolic resin and compressed to thick- .-4-.

ness of I in. specific gravity 1.33 5 2 40 3. 3c  60 6.0

21-1 to 10 plies 1/8-in, maple bonded with
21-5 phenolic resin and compressed to thick-

ness of 5/8 in.; specific gravity 1.36 5 - - -- 5 100 4.3%

Alcohol-soluble.

b Single surface sheet on each side, coated side out.

Heavy swelling at edges due to moisture absorption.

a,,
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Table 4.--Coditeoif aosthert fine sapused stab" (2 a 4 is. momial a 1 i.). treated with verievs chmsicals. d of lem st.d

scetylated y1leu birch sapomd stab". (0.4 a 3-11 a 15-3/4 In.), after 37 yes of service. Stakes placed In Lost
on the Novl"*s Iupscimtal Parent, $sector, Sias.. De0cebr 1944 (Plot 14)

Condition of stakes Decmber l1

Srviceable bet Dstroiyed by--'. O ~~ve r s o m ak e b o wi t s m -- e l d o q

Pvss~siwr etentios~asa nn Uscdb~ ?&Lai ovscaga
I cMGMve saws life
Of f 00 ast 6sda y Tcoato fagi

"." "?*siteh asnit aetn','

Dcy attack tommLUe~ Impi attach emt
attack attack

bf ... .. .. .. .. ... hi -.-.....- .......- - - 9- r

4

As~cal dops r conot
(Fed. Spot. IT-Ws-54)
(parcentee is so1tie)

.2(4 (0.9)o0 -- 10 (- 40 so .. .. 5 0 --
1.29 (1.24) .33 (.31) Is 30 ,o .- lO I.
2.51 (2.40) 1. 40 (.97) 10 I0 1 .. . . ...

3.21 (3.10) 1.0 (1.25) 10 0N . .. .. .. .. .. .. .. .

wi ,1 phesyl acetate
(percentage in Stoddardsolven) .

0. 37 .10no .. .. .. .. .. .. 1oo 10 14 6.7

.93 .25. .. .. .. .. .. 10 10 i6 0.5
1.85 .50 ... .. .. 0 . 10 , 0 ,0.0

Capric acid (percntagoe ta
Stoddard solvent)
0 , ' .t37 .S 0 o .. . 30 30 60 o ISO 5.0
.,3 :5o .: . .. . . 0 20 70 .30 10 5.3

1.84 . to ... o o t 5.5

Diemwl phseaol (psrctes
t. .10 10 .. .. .. .. . 10 0 10 16 S.

.90 .5 0 .. .. .. .. .. 10 0 10 300 0.4

1. 7# .3 10 .. .. .. .. .. 10 0 0 t00 11.4

(3i5blo*-Adipheayl-
triciloroethme)

* -. (Peic e is Stoddrd
solvent) t" of1

, .25 f.35 10 . .. . N 10 I0 7.3
2.1 .74 10 .. . . 70 - 30 30 10 0.0

* Dedocyl sales (Percentage
is Stoddard solvent)

0.37 .10 10 . . .. .. .. .. 20 9 ,0 ,0 5.4
. 3. 5 10 . . .. .. .. .. . 300 10 194 5.7

3.65 .50 30 .. .. .. .. . 10 94 1 o.0

91A -- c-tid

Nlckel staoo& (pecceog
a coal-ter aaphth)
0.33 .10 S0 .. .. .. . tO -- In 10 1 5.0

.93 .27 10 .... 30 -- 70 10 19 4.9

1.05 .5 10 .. .. .. .. 30 30 4 30 30 5.5"

, treated Cetrola -* 10 -40. . GO IS 30 IO 2.1

111MW SUaM (I.MID)c

A ce t y la te d -- 10 .. .. ... . 9O * " 0 0 19 37 .5 .

_st csted ceotrols -- t0 .. . .. 10 20 70 10 1e 2.7

a All sta-e--- cept --.- t-d yellow birc- we. P.- -,0 teated. -

mmistal COPeT ast s aatis s0618and retention fifacas ia P@COUesh a e w eida5 Cj e As~0)
4. c ~~Properad fIran "-l, pacallllenjeted, acotylated 3/015 ener livd with hst-press phealic coats. A"ec"" *Msy, Cestest

" 19.2 on besod "ae oewa w*'& of 900d. Ustsstd controls py"Gied Ies intratd ymoe.

"1Mg Ieems reneg ta tst asfter ah 1932 ¢aspsctle mio t is the see gime al oce.

.-'.,
3:I
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Table I7).-44"ifm MR 08&& Vim stab"(2 a| 4 i ft It tol .). &me4 wthd Varian pt4Lolo aill. pmtelerepbrool s eties. copper . "

asebtboae Nltim. coo-ta coeeee. sed m stabse of tb. peemomtie. aofter about 36-312 "en of service. stab".
Piano isat . mM ieM rea . omgiomet, Sparser. eo.. mod at Im atIoe La.. operil 1dAd o (flea 2) o-.' -.

Coaditie of etabeocemr logo

Iervieableohat Destro d by--

Oil of Preservative Lal Ne - Total Average

-4 ties i e at eed ktep Decay Tei Ot. scar

DeOscoeia Deco sad"
attak termite ttteL& temite

% attack attack

Ia .a .. .0 . -. ... . - ------. - tS U

fti. .pet.el.m oil:................... oct vr
Coerial aroatie solveme Mis. 4.1 0 .. .. .. .. 10 1- 0 10 100 2.4

% -l. 3.1 to so 1 00 2.9

Nododed .lvext (lid- ottd Sats) ,ime. 4.0 10 . ... .. .. 10 2 70 10 100 2.2
La. 4.0 30 1,: . .. . ,00 12 0 3 00 2.

Is. a fuel *11 (lid-t ed4 oetree) 11e. 4.1 30 I . ... .. . 0 10 0 s 0 100 4.4
-,' ILa. 4.0 0o . ... .. .. 70 - 30 10 100 4.1

ev tmI side gut N11. 4.2 o . ... .. .. .. 10 0 1 300 3.5
(lid-k1ted ate.) La. 4.2 10 .. .. .. .. 30 -- 70 1 300 4.6

Is. n o i M (lit Coet) mie. 4.0 30 .. 20 20 40 30 30 4.8
La. 4.0 10 Is. o0 " 20 10 300 4.4

C al e gee-bee oil ( omo) mis. 4.0 1* . . 40 -- .0 0 1.
L0a. 4.0 40 10 100 1.7

La.~~7 5. 0 * 0 -- 1 0 *0 4o 4

lu. 12.0 10 40 GO 10 300 1.3
Lae. 33.0 1 .3.12 -, . . 3 12 -- . -1

e. 3 fuel oil (vet Coat) was. 4.2 30 .. .. .. Is 0 .. 0 30 1.S
€

q b. 40 Ifel6el b Ceret) at". 4.2 30 -- -1I.8*%-0-00 .
La. 4.2 10 80 -- 10 10 130 .. -

iat ae oil (ld-aited states) inm. 4.3 1 0 .. .. .. .. S0 -- 50 300 6.7
La. 4.1 30 .. .. .. .. 00 -- 40 3 o 3o0 6.0

swung Its. 3 bleod (W0-1 %tood craf Me. 4.0 10 -- - - . 0 - 0 3 00 4.S

residuil nd re ted ewrbeed eon oil) La. 4.0 30 .. .. .. .. 00 -- 20 10 100 S.9

bee ge eil (1lid4-kited State) Miss..4.0 100 .. 30 30 3.9
a. 4.00 -- -.0 140 40 --

No mise. 7. 0 30 70 7 70 --

La. 7.9 1: ;2 3367 .- .a .4.-

4im. 32.3 1 0! 10 -- .. .. . .. ..30. ..- 10 -

La. 12. So 00Ito- - -. -

LOW oil extrt (tern) liee. 4.1 1O .. .. .. .. 300 .. .. 30 100 ]10
La. 4.2 0 --. . . 4 25 -- 32 3 37 --
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Cmme eial ergeetie eelveat (lid- " -
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with 5 petpotiMelogoee l La. 4.0 1o .. .. .. .. 20 - 1, 13 300 0.8
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bevy themal eide cut (lid-
ksited NfSta ) with 1 Pet lie. 4.0 10 .. .... 20 -- 0 10 100 14.0
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with Slpet Ietale l La. 4.1 .. 12 1
mime. 0.0 10 .. .. .. - 10 -- le 10 100 21.3
La. 7., 6 -- 12 -- . ....--min..

Lime..120 2 - 0 6 00 %"

.. 0.2. 0. 0 -%-- 4
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* ta, 3?--bgidsift of sestham psta aw (a a 4 asmig a is 3toL.). temsi with Vora* P84roeu oil$, potachifrsphsu seistiag. 1isl
asgbawasut. seiuatm, aMo-tar crsae.. mid iataseve of theme Preservatives. after .25. 36-1/2 porve *I service. Stahie
Psmd As to"t so Us Murano Sbrimwst Foest, oncuer. Miss.. Sa at spiusa. La.. *aprit io (niot 2)--.atiemi

selwimsbWibt Destroyed b,-
Luga- ~Ai soa Ruhe dwss- oul Avrew

test 101i am #Miatak a
Oil~~~stc eenit tomteiutisu~ta -If

-~ uttach tartalattah tgta

efidtusa MU"eI. 14 41

bUM ee il (110mig aess) it 101. 4.0 to I"* . * U - 3 Is 1" 15.6

Pa. 400 $U"P- fi i(lt e)wth La. 4.2 to so 40 so30 S0
4.~ ~~ftw INetS. 3blaedse Is.O to.pe 9 . - - 2 22 - I 7)

* . ld" ms id (IU-hitd Ouamwt ads". 4.0 is *- - 30 i0 140 13
ol) wist et iacqmi b~ Ls. 4.2 1S *. *.14 . a Sh

ftw on ili(i..bitd tates) with Hisa. 4.3 9 * - - 7 - 5 22
peFt postaftieisgbas LSO. - 2 * 3 - *

misa. 32.0 10 Is3 * 3 0 - - 0 -
La. 32.0 % 60 6- . . .

LA* il @Stet(To") with 111". 4.2 30 1- - 0 01 70
S pet postaffelagsei Lu. 6.2 2 -- . . 00 - -

catalytic 6--6se eit (Vast Cuget) with ftes. 6.2 Is * - . - 70 I0 20 30 ISO 14.5
"aPoor sPh~btes(0.5 Pat coppr La. 4.2 to to 10 -- 6 0 -- 2 0 -

Cataiytic gas-bes oil (Iat coasat) with miss 4.4 2 . * . * 5 - 5 S3017.6aqper sopbssuse(0.75 petqqpe La. 4.2 S 33 156 2 - 1 a'

Cool-tor ceegags give. 4.3 10to. -- * 0 - 30 0: in 26.
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S'Table S.-Cmditiese of smthera pigs stakes (2 x 4 ta. ssimal s 18 in.). treated with stic-srsec chromiun sad cbremated copper
arse te salts. after abet U years of service. stakes placed is test at adisea. Wis., Novemer 1949. and on the

..-. E, arria Iaeriautai forest. sacier i., sDecember 1949 (Plot 28)

SCoadite of stahes December 199-.
' f'J Servcebe bt Destroyed by-- -

Preervative sLesties Average Neter mawi Dca sy Total Averagereteties mDea removed ife

test Good Deay Dy i terms i t e 6 " a "~ e i t ;
O ~e c y a t t a c k 1 =te ot u a l I t ai t o.

m a~ttach attack '

.Pcf -..... P. ................. P.. . ..... Pct Yr

-salt ( ) Wis. (0.90) - go .

mine. (.96) 20 20 20 60 - .-1 *- 3 0-
Wis. (.90) 1O --
H ine. (.12) tO SO 0 . --.

Wig . CS.1) 10 -o o

mine ra. (.50) te -- n I* to

Via. (.35) I0 - -- 200 100 6.5
min. (.35) 0 .- . 0 *

Ws. (.2) I0 - 10 -- to -I I
lies. (.2) t0 - - o 20 a 20

bwwwei copper cise"te. type 11 Via. (1.03)h 10 to 20
(PHll. "me. IT-W5M) mine. (.06) t0 00 I

Vis. (.76) s 100-

Via. (.52) 9 22 is -- --
Hime. (.32) o 0oo -o.

Wis. (.37) 10 2000* IO 1.
min. (.3 0 90 -0 *-

Wis. (.20) 0-32000
line .2) 1 20 30 0

sime ratued Via. 2.03 (.I) 20 -.. .. . . 0 . .. 10 200 32.0
Misa. 2.04 (.62) 20 - . - 20 so 50 0 too 20.9

emal-tar wso"% via. 0.6 to --- SO 20 to-
Miss. 6.3 20 .- o 0 0 0 2 20 20 O

untreated caorols Wia. to 20 - - . - 00 - *- 0200 7.0
Miss. .. 0 *-*. -- 2 301 G0 20.00 2.5

Z! Im.a O parts; CrO3, I0 parts; and A s  2213 parts.

b 4Inteation figures in parentheses are hsed O preservstive oxides.
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?altu.ags of smstpe rim stabs@ (a a 4 is a* i.l a1 toai.). trom4 wih savai-o." pe.ecta. Oitat about 30 toa

of oo evt. 06*1.0 plaed Is ta - t" 1"niaw ampeiomms" Feotss". Ir III". * beeb3952 (Plot 36)

ceamtism .- stab" b 90111

Serviceable bet btftgd op-

eTtal A'aw

S w p ft ~ 1 = I m i 0 1 1a 4 6 " a m

attacht attack

I .. il l - Ib . 2 flt .1 oil (2:7)a 4.3 to .. .. .. . is " 0, to 3" 6.8

6.o to1 . 60 -G o 0 io o I .

,•, ,, .. .. .. s).2.. o 30 0o 9.3

ao. 10 me aft.. a0 fr a0 10 to 5.6
10.0 to is so Is In - O 0 0 5.0

1 2 . 3 10 4- - G 0 10 to o ..6 r

bsis oil aid b. a eael oil (1:1) 4.0 10 -.. 20 -. to 1 " 11 3.4

C .0 w0 * - - - 20 - ~ So t0 too 14.3

witl 2.24 pet' amtsc
u

i o le, l 12.1 1o .. .. . I 0 - 49 5 so -

g. a l Oil 4.1 0is .. 20 10 0 IS O 6.2

mo. a uel oil with a.92 pet . 10 -- O 0 1 m 1.1
8.0 10 ... . 2 - N 1• 1S 12.o to

12.3 to . 40 0 6 60 -- 

S1. a f1 il *&1 with 4..6 pet .. . so 10 1. 22.4

psotae bka iS *l •" --. . ... t0 o- 00 30 3t I 13.2
22.0 .. . .. 67 33 .. .. 3 33 --

airn oil misf dIe i o (1:) 0.0 30e 8.0 is .. so to oo 12.5

with 3.21 pet pams bg . bamal

0lee eg ia-.2 ol,. 0 . .a so 2 ,s "1 ,. , ..-
0.3 0 . to 10 U S o Is 6.-

12.2 10 1 * - -.. U -- SO 10 to a 10.?

t 0a s"aa ilsabu selmotl (.:2)10.1 -o.2 If 10 Uo 10o 1" 10.4

with 3.331e PCOooOiS

liO to ...M.o Sto d1rd 20 - -to o too 0.7

se.2en (1:?), with a.9 pet

m ~ ~~~~--- -----6 I
°  

Im IO I . . . • I - I -

0onl emis mad . 2 fowl oil (1,1)0 .3 10 10 toI 
10.0

a,0 0 to . .. .. .. U -- 70 I 300 33.5

w i u h 2 . 3Pe e p iat a meb o ma:0 -I-... 2 0 - - 1 0 i s I I 7 ..

nep. ar e semot, to d 1b. 3 ful 4.0 ios . .. . .- s1 - 00 10 390 6.0

(2:1)0mp 6.0o 0 *- -no . . . . 20 -- 00 30 390 1.0 _

oil,32.0 30. 1.. .. .. . -- -- I* 30 300 11.2

as" liver essawatrt me09. 2 fuol 4.0 1o to om 10 100 1t.

oil (1:1)* wiba3..3pet' 0.0 10 to ads 20- - 10 3 ~ 3.3

gmtsebl"pb-l 1. 0 - . - 0 - 0 302.

mt.2aol ol with SPee Mo60 4.1 10 -- U - U 1 0 .

Sei ceo seat" cmlaw .0 t0 so to IS -- U - U 1 30 06

12.1 10 Go 4 10 t00 16.3

Sstuemties it 10 n- 7-- 0 2 0 30 300 2.0

a., fttim. a" apeoeas a meit beal.

b I talin emolag, eliasta froo tam&.
;% o iled i•m r~s
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Table fl.--Ceeditiaa, after @aea 28-1/3 peeve of service, of southern pirn stabae (2 a 4 is. smial a 10 is.) treted with Preervativv
sit-ell mid conditioned by vapor claning ani stemiag to romoe residual **Ivan%$. staes plaed is tLat an the Mttison

Itperimatalt Feral, Sarter, lifes. * April 19536 (Flet 30)

Aers" peservative

retetion

beor Caita enthaSadr31
Caad*- 11110 after h atrm"@________

b trsrviceable hut Destroyed by--
preservative tiesiag her treatmnt t: . @basis$ samec--Tta

after tosc. oa Averae
trelaat test pato. oo Iloe macay Toat tmg removed Wie

cbiere- aed Tmto 8 mt
Ses- phamol ehiare- sees, attach teamito famgi attach tarntt

tam or phiom attach attack
gam

mstal caowe
mtal

Festachlere-11e-l. Nowe to3 4.2 0.105 0.022 - - . - 20 to 70 t0 too 33.0

*2.5 pet. light Stessma 10 4.2 .105 .091 to Is to too0 - 2 0 2 12.4
aromatic solat C

Pe~tockleapbaoel Vapor* 30 4.3 .303 .469 is 1.. ~ 0 SO s0 too 33.3
2.5 pct as light eife
aromatic selveat

resiatlrphalto-1.Stiagd 10 4.4 .20 .1390 - . . 30 .. 70 30 300 30.6
4.5 pet ta light
aromtic aelvent a

Pentachle -11 1el Vapor 30 4.5 .2n3 .130 . - - 20 go Is to0 10 4.2
5 pet in light cleagiag'
aromatic elvet

PeataehleraPbA -1, NOW to3 4.0 .230 .300 .. - .3 - 2 0 31 34.3
5 pet Aslishit steaslad 30 4.0 . .2 .22 ni 1: 1. - 0 - 1 3 0 2.9
aromatic solveotc

Poatacklerepbaael. vapor t0 0.0 .300 .173 to Is 1- - . * 0 3 00 32.3
S pet is light cloaaiss'
aramatic selvent

Paatacbleo ,ao1, *t~aiagd 10 4.4 .400 .3114 . *. * 20 to I@ a0 so 0

I.3 IPet is light, 
'

emet solve-ar
0;" Iaataeble -11 a1. Vapor 30 0.0 .000 .391 -0 -0 1- -- -

30 pet ia light cloasmag
armtic aelveat

PentaebleraPooal. lam 30 0o.2 .310 .323 1. * . . - * 00 10310 30.5
5pWtin Po.2 Stenns$ I0 0.0 .330 .346 so is- 0 07 9 2
fuel lit vapor 30 7.2 .3110 .333 *. GO to in 10 * 0 3 0 3.3

clossifte

Coe ewghheato. Now to3 4.0 .023 -0n0 It- - - 0 0 330 3.
0.3 pet cappe ia light Stoomiag 30 4.5 .022 .0f0 IMO 1- 1:- 0 * 0 0 30 3.
aroatic solvenat Vapor t0 4.0 .023 .015 Go GO -- * 0 . 0 0 300 It.5

Come lightomts st~ 30 4.4 .020 .023 - . - 30 . 7 30 00 43

0.9petCoprilgh
aremotic melVet

Campermapbaaaite. Vapor 10 4.2 .029 .023 - -. - 30 - 70 t0 1"0 33.7
0.7 pet copper in light C3.aeiug'
aematie aelvoet

Ilatrestod castroa Is GO Is 1- - . - 4 011 2.4

s incoertv with the surae of Rips. Pepertmat of the mawp.

Pro ocaaditiaaiag.
$*otion cesaed S pet e@oame (by weight) as a bloom prevenate.

d a tennis$ with maim temperature 2596 V ad I hr VOeaOO. follawiag which atmNiagi Oad aCM Peios& ware peated.
0 3 hr beating is vapor of aroetic aelvia weith dmiion tmgratere of SW0 F. sad 3 hr vucaus, 103 levies which Vapor heetiag ad vecomm

Portoe were rapeated.

% J**
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seed, twggtel with il-tar creoest, II losepbiNIIl soecis, Iei est.uIaeIIS misc chloridI,
.fg ,about e o, serce. Sti placed i ast es taw rri-e up1ismotal ,.et.
mudr, miss.. December 1954 (Plot 41) .

Ceditien otae iecmber 1901
servi~ceble, bu Desturoyped by-- ;~

ft~grtv 904110ato 9- total Averag
estimation removed 1410test ~t, good I"oeyTrit dut

Dee Tomiea" cM1attc a
yttck i attack enmte

attack attack

K STIAUS WOD viusu NOD ZUEC

Coal-tat cgoomote 3.9 10 .. .. .. 40 50 -- 10 6 40 --
(Mob reside. 7.8 10 .. .. .. 100 .. . . .. . . .-°'
straigIt rii) 12.2 to 20 20 Go

Coal-tar cromete (low 4.0 1o .. .. .. 50 2 -- s 7 70 --
reside. .ista 6.0 10 -- 10 -- N . . 10 1 10 -- .
acids . moothalemse) 12.4 10 SO .. .. 50 .. .. .. .. .. .

Petacblo hml 4.2 10 .. .. .. .. 1O 20 70 10 100 16.7
,. pct ,- ,o. a 6.1 10 .. .. . 2 20 -- S 0 0 --
ful oil) 12.19 10 . 90 . . 10 1 10 --

Cappegrimd chrmsted . .3. (0. 20 to-. 20 0 10 100 1. .
zinc chloride .73 (.43) 10 so-- -. 0 20 a - 20

1.15 (.71) to .. .. 70 20 .. .. 10 10 --

Detroated castral e 10 .. .. .. .. .. 00 40 10 100 2.

Cost-tar creosote 4.0 t0 40 a- so2 0 o

(blb residu, 8.0 10 .. .. .. 0 0 .. .. 2 20
straight rum) 12.0 tO 10 10 70 10 1 10

Cel-tar creoote 4.1 tO .. .. .. 20 G0 -- 20 8 0 --
(low ,idfta,,low 1.0 10 -. . . 70 10 -- 20 3 30
tar acids OW 12.0 10 oo . t10 .. .. .. .. .. ..

Pastchloroomael 4.2 10 -.. .. . 10 20 20 50 9 90 --
(4.7 pct ia Bo.2 7.8 10 .. .. . 20 10 -- 70 a 8 0 --

fuel oil) 11.9 t0 .. .. .. 00 10 10 2 20 --

Cpprted chremated 0.34 (0.20) 0 .. .. . 20 0- 20 60 a s0
..- misc chloride .74 (.45) 10 to .. 20 70 .o -- 1-

~.~1.17 (.71) 10 10 -- 70 20 -. . -.

Vf Itreated ceetrols to. - -. - - 3 30 60 10 100 2.5

ta etentio values in pareatheses based on preservative o ides.

.P' .0~
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lAbI@ 22. *4sitio. of sulsft.svaeow. sa tasgle Pirumd stab"s. treated with pOWLaabloepubosl Oad with time coesi osesat
pbsas typ A. after about 26 "son of service. tah.s placed ts toot 06 tMe Mrris" Z1qerl*5tal Forest. 11loir. lisa..

* Jsmary s9ue (plot 44)

Coodities of Stabs. v. #11I

Ma- lorsileblo t bestroyed by--

Secies preservative Tesmmst 6"rep bar ThuigItg otal Aseag
rstbstias is Deay ae li

t et T am utto " d eca T om to o
beotah oat i ttack tatta

bougias-fir Pab6 Is No- ol A 9iPostaabloreegsel bs u cod1.: - -- - 2 . 1:1 3.0-Peteboqh~lCold "@bad 4.3 1* 30 70 -- N 309 .2

flur cheese

tppeA NtaOecold' 5 * 3 0.**) io so**- 5 so It lee 3132.2 -
*met= hsteblu os I at si Cole 15.1 to *- -3- * 0 to to Its 19.4 .

Tasgile Potacleebso notB cod o .r 30 6- - * - 0 -- 40 1 9 .
Fluor chumf

too A Net dcodc .39(.37) 30 1- * * 00 if -. 1039 10.4

FLvanMw YArWm ain
SesgIsa-fir FoealoebI sl Prssure 9.4 to - - . - 20 so t le0 9134.7

Imtachlorepbsosl* cold seaked .9 301 - * - 2 0 0 39 1.2
PeolatacioegbseIb Cold 901110d 1.4 is lee so 1 20' 91 0.31

Vtsae A rsechres3) 2 22 s at 1.

bmatom stachleesglbsool pesr .20 9o 70 so to 22e 22 1 9 6.4
Flow, chees

* ~~aesoto pboel.324
profs .. (.3 to Se 0t 40 30391 1.6

Teftle F4ebchoepheolb Pressure 10.4 10 30 1. * - 7 - 2 0 log132.5
Floor chums

type A pressure .to 2ST 10t IS* . * f -- 3 91 3.#

bSetra to 30 - - - - 0 30 Go t0 too 3.4 ~
Toough to- - 0 - * - 40 Go 40 to0 39 1.9

a Is coepeatios with the sue"u of Olgs. bopaetmmt at the Navy.
b five poreast "elotion custsemiag to O3L-W14142 (MIPS0) specification 27 Augat 3934.
cComsed at beelng is a yasser dryer sed issasius is =ated preservative atlo MatSS dsired rateatimum oe btsimad.

4/ Matation Vaeue. is pervotha sea baed as peaservetive asidea.
Ows stabs by soft-rst feawn.

%~~~a 011t Th sabee of $-piy masee, 1/0 a 4 a0 ai., ad cat Ites paeis 24 a 44 is. Far ites 30 the stabs$ wete cut Ieam the posels
a" t" teatd. other teed ite the stab"a weae cut after teoatat sad the odfs" exposed is oawing uese beuh Cooed with Low

* ~ ~~ neonsvtive. -

%I.
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Table 35.--Canditioa o southern pine stakes (2 x 4 is. and 3/4 t 3/4 in. maimal 18 is.). treated vith KPa preservative,
after about 23-1/2 to 24 years of service. Stakes placed in test at Hadiso., Wis., Hay 1958. and oa the
Marrison Experimental Forest, Saurier, PHiss., December 1957 (Plot 48)

Conition of stakes December 1"8]""

Serviceable but Destroyed by--Number showing soaw--Toa Avrl '
Prsr~tie OALia Average Tota Averag

Preservative Lctoilk D reoved lifeTeonid es oo ecay Decay Termite fungi "/
Decay Trmikte and fungi attack an

ataktrietermite "'""
a ttack attack ""-"

PCf -.- .--.-. .-..-.. . Pet -. . . . . .- li-- -- s -- XA- Pet Yr % '" .
bet 

"_

STA ES 3/4 By 3/4 BY l8 ituNHs
b

KP
• 
preservative plis•. 0.- 9 56 .. 33 9I 1 9" -

HisS. .18 8b -. . . 38 50 -- 12 5 62 --
Hiss. .28 9 It 11 II 34 33 .. .. 3 33
Miss. .37 10 40 to 10 20 20 .. .. 2 20 --

Chromted zinc chloride Hiss. 1.20 (0 .73 )
€  

9 b .. .. .. 11 1 67 11 a 89 --

Coal-tar creosote Hiss. 11.6 9 II -- 11 56 11 -- 11 2 22 -- r

Untreated coatrols Hiss. - 10 .. .. .. .. 40 -- 60 10 100 2.1

STAKES 2 BY 4 BY 18 IINCHS

EP preservative Hiss. .09 10 .. . .. 0 so -- 30 8 80
Wis. .09 b - 12 .. .. 8 . 7 88
His*. .19 10 70 30 3 30
Wis. .18 10 -- 50so-.. .. -O . . 5 so -

.Hiss. .27 ,0 50 10 20 20 .. . 20 --
Wia. .26 9 11 67 .. .. 22 .. .. 2 22 --
Hiss. .37 O 80 .. .. . 20 ..- 2 20 --
Wis. .35 9 33 67 .. .. .. .. .. .. .. .. .- %,

,hromatd zinc Hiss. 1.,6 (.71) M0 .. .. .. 50 .. .. 50 50 -- "
chloride Wis. 1.21 (.74) ,- 25 12 63 .- .5 -

Coal-tar creosote Hiss. 10.2 t0 20 10 10 80 .. . . . . .
Wias. 10.2 10 40 60 .. .. .

Ustreated controls Hiss. -- 10 .. .. .. .. 20 - 0 10 100 2.5
Wias. -- 10 .. 100 .. 10 100 3.6

a Copper oxide and chlorop eols.

b Specimens found broken sad eliminated from test.

c Retention values is parentheses are based on preservative oxides. -

. -...

-. o~
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Table 41.--Coaditin of sout erm pine $take (2 a 4 in. 8mial K It i-). treated with tributyltia onide ado
peatecklorophewl olutions with heavy and light petroleum solvents *nd with and without the
addition of Dieldrin and Aldria. after about 22 years of service. Stakes placed in test am
the Morrise*a pertmnstal Forest, sucier, His., December 1960 (Plot 56)

Coadition of stakes December 1982

Serviceable but Destroyed by--
Averag Number sbov8ing So Total Averaoe

reteen In Decay resmoved life
Preertve te tqst Good Decay Decay Tenite fest

DOCa Termite ad funei attack amd
attack termite termite

attack attack

ri.. . . .. .. .. .. ...]pct.... .. ............

SOLUTIONS WI TOOOAMD SOLVIT

Tribetyltia ouide. 0.2 pct;

ad Stldria, 0.3 pct 5.0 i0s . . * 90 to 1 10 100 4.9
Tributylti outd. 0.6 pet;
and Dieldria, 0.3 pet 8.0 10 .. .. .. .. 90 "" 10 10 100 6.9

Tributyltia side, 0.3 pet;
and Aldria, 0.3 pet 8.0 10 .. .. .. .. 9 "- 10 10 100 4.6

0.uiputyli d 8.2 10 - . . - O *- 20 10 100 4.5

Tributyltin eo ids, 0.3 pet;
Dteldets, 0. 3 pet; sed water %

repellent, 4. a p ot 8.0 10 .. .. .. .. 100 .. .. 10 100 6.9
Trpctylti

- 
aide. O.ot; pt

*14gma, 0.3 pct; and water
repellent, 4.7 pct 8.0 10 .. .. .. .. 70 -- 30 10 100 5.3

Dtelduin ,0.6 pet 6.0 t0 0 1.. .. 10 10 a0 1N 4.0

Fenee lbs, S pet; pla -oil, S pet; sdI mater
repellent, 6.7 pet 6.0 10 1. .. . 300 - -... . . .*

pentackloepbsel, 5 pet; pine
oil, S pet; Dield ia,
0.3 pet; ed voter
repellent, 4.7 pet , .0 10 100

S.ter repellent, 4.7 pet 8.0 10 o -20 s 100 4.3

P,•ta, nleral , . pet; pime

;. 5 pet; D,-ldrie,
2.. rett stabiliser -.

p et; ater repellent,
4.7 pet 8.0 to .. .. . 100 . . --

bOzmIOm vImE mwV PIMO KM T COVII AWA V9)

Tributyltin aside, 5.3 pet;

i. 3.. ldri . ". o .. .. ... s o so 5 -.o *

-%

tibtIUMswift, 0.6 pet; -"
and Nidwim. 0.3 pet 80 t 66 G

0. 3Pat 1. 0 to3 7

5.6 pet . 10sso 5 3

- • ee "" - "lorepbsool.Se51 - " ". 150 -pc ..0 141 ". "

sabilimer vw, -. 7.7 10 10 - - - . to10 --.- S ..

Pat"elem selvent centrols 5.0 10 -- - 0 * .~4 ~

10- .- "0 -. '.-- . 70 s-o- 10 0 3.1

-. 57-
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table 42.-Commiftims of umAIOMe PAW stable (2.a4 ia. weal a so is. sa" 314 a 314 Ia. a I? La.). treated with postamebbl in~. .**Ujl3. pasterngs Spa ow inw. h-up -@ pstwsle oolwmto. after abat U-Ill years of asee- teh.. italleIId
at Vail" view T plet. Sail.... mea.. and as Narriom Uwerimtal Vessel. Saucier. lisa.. Ju.ly 1943 (lost

* *i.. ~Ceajition ofab" ecmber lost

orte eal- Ilrvc~le u m wb-
etootv "* r- ot amly- bow showif a m- 5U~ at total kftsvetiesle 145". *is roausosI-- lifesia posts - test q owttis*et termite a" as at e

hi P e t - ti- Pt Y

110111 12W64 NiM.M M63636166
ftatblceqbal La ligmatiad SIms. 0 - SO 4 - . - U - - a 6 6

%- -.wee ow a.. -- I** 36 6. of

vosutes with 96 t (bsaop
petrolarn mlvumI)

3. Pet (by Ia%&t) 3.0 6.33 .14 a6 - - . 6 - - 20U -
4.1 .39 .2 36 - - - 36 . -

4.1 pet My Wsi &) 4.4 .39 .32 IS, *-i 36 -- -
36.6 .47 .6 3 6 - - 3 - -

S61lowea with steaed "bstwee
d P~~fustoaeblevepbmsl. 4.6 pet; 3.4 .14 .34 w6- - 3 - 9 630 3.

erfi.2Pet; "mA 4. .18 .36 6to - *- - -- - 0 366 34.31
3"IuN 0 pet Ory

Ptehlarspbasl. 3 pet; 7.6 .38 .3.) as toe-36 -- -
parettle.a pet. - 33.S .4? .70 Is so 30 SO 7 -
tals-6*. 141 pet (by

Natreslag Cfmatl9 -4 it -.- - 30 40 Is 1101 2.1

/4 M- - 4 IF7 OISN

tsmtaebberophmol is Iigmsfied lgs. so- 3~U - - - 6 - 0 3 6 .

ite S43 a - -- a. tee-636 .
.te 14 -. 0 *. - - 36 - - 34 s66 32.4

miss. .3 1e u 11 *- - . * 3 7 0 366 32.6
Via 3- - . 6 - . 3 am 3.

Uia. a INSO 6 -- -- So -- 6 3 16 0 66 1.

80slatiiwit AA Sly(hurr Wias. 3.2 .3 - - - . 33 - 6 9 66 3.PatcIeeaaml,.a) viz. 3.3 .14 - 1 :- - - - 6 . - Sa 36 3.7
Postaftlepas. 4.2 pet msso. 3.6 .16 - so to 30 0 30 10 96 -.(by wilt) Wis. 3.9 .16 - 'a00 -. I 1"6 34.miss. 1.7 .24 - is 3-

Wis. 5.1 .23 *-2- 4 0- * U - - 64
iM. 34.7 .70 so9 44 14 *-6 - -

Via. 31.2 .12 -- 44 . 7 - * 23 --- 75 33
361ALuiSo La Stedhal am~L~

potemomloamosl. 4.0 pet; gift. 3.5 .34 -- 9 - * - 41 36 41 9 366 1.4Parafi. 2Pet;mid 1014. .0 .32 191 411 -. it IGO 11. :4 .Vsstalvn-. Ispet (by Im. 3.9 .34 * 0~ *. 79 go 1"6 0 6 4.9

teteeblerhpbaal.3.0 yell Imes. 4.4 .32 *- it *- - - 32 2 - 4 0 66Sparffis. .0Pet. gad w"a. 4.4 .33 * 4~ Ia 14 -. - un- t 66 3.*1hta1p-1. 8pet(or Im. 34.4 .72 - 6 - -- I I? 3 Ii -- pWi") Via. 34.4 .73 113 * -- 36 a- to 3 . mi

V*natrad aatslCAG Siam,60. 3 0 - 46 30 30 as 66 1.5
Via. IS -. -- 3 - - - - 9 -- Is too16 4.0

IS it IS a be am" se e t ha the P m ltim ofa iftu~ 116t cm La U 900fied estrelat p ham b em b eagd oi ac. the stab s" e treat e.
Vromo the wmplat of 40pit* ample of crees-metiM w6aon abia at ai.Lait from ma.2 a 4- a 36-La. stas sad Walebd to obsof atahe treated far lootallataam. simeg omtes soft s.et dtemiamie i mividwal toat sab". eatwo stab"were not treated to preside

a geetas,. erads to moteaiar, for tam to"est iaaltiea.
goee a mlmi by 1*1l Telapmos &AbmeetaIa at 2-La. too. eat aijaeamto mate teat staba".

d tebsa Lioed emmcaelp a" ellbisme train teat.
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Table 45.--Condition of southern pine stakes (2 a 4 in. nominal a 18 in. and 3/4 x 3/4 x 16 i.) treated vith
peetachlorophenol in liquefied petroleum gas and In heavy petroleum solvent, after about
I8 years of service. Stakes placed in teat on the Barriso EZperiaeatal Forest,
Saucier, Hiss., December 1963 (Plot 61)

Condition of stakes December 1981
Averae Serviceable but Destroyed by--
retention Num-

Preservative be shoing s -- Deca Total Average
Posta- in removed life

olution cloro- test e an Decay Termite nd
phenol Decay attack termite fungi attack semite

attack attack

- - - Pc - --. .. -- --------- Pct------ - ------ um- Pct Yr

STAKS 2 BY 4 INCULS

Peatacbloropblnol -- 0.34a 10 .. .. .. 60 10 -- 30 4 40 --
In liquefied b -- .49

a  
10 .. .. .. 100 .. .. .. .. .. ..

Petroleum gas -- .65 10 -- -- -- 100 .. .. .. .. .. ..
. . 3 9 ac 10 .. .. .. 100 .. .. .. .. . .. - ¢ -

fPetachloroplonol,
S pct to heavy d
petroleum oil 10.6 .53 10 50 - 10 40 .. .. .. .. . .. - --

Heavy petroleum oil 8.0 " 10 .. .. .. 40 20 "" 40 6 60 --

Untreated controls .. .. 10 .. .. .. .. 20 -- 80 10 100 2.5

STAS 3/4 BY 3/4 IWO :~
taclo e mol .. .34 a 0 .. .. .. .. 70 -- 30 10 1, 8.6
a ,liquefied .. .. .. .. ... 25 100 7.2

petr.le 0gas b 59 a e -- 25 so -- 25 6 75
.... 2 45 33 7 78 --

Pomtaclorop .ml, ,
S pot in heavy
petroleum oil 10.8 . 54d 12 .. .. 63 12 -- 12 2 24 -2

Heavy petrolem oil 8.3 -- Se .. .. .. .. 75 25 -- 8 100 6.6

Untreated controls .. .. 10 .. .. .. .. so 10 40 10 100 1.4

a By X-ray analysis of samples from pieces frem which stakes were cut.
b With cosolvent f sopropyl ether.

€ Treated in comercial charge with poles and crossams.
d Computed. -•
. Stake mechanically damaged and eliminated from test. ./.'

-6 1-
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Table 46.--Coaditieo of seetber pto stakes (2 a 4 is. eminal a to is.), treated Witb 11 standard reod prseative s

etter about 1 posrs of service. stakes placed in teat to Ne smber 1967 at Lake Charles, La., in s aces

infested by femme" termites, and o the garriee saperimetal Forest, Saucier, miss. (Plot 67)

Condition of stakes December 19 62a

Serviceable but Destroyed by--l~~u m - s b o vi a aJ m e --r i A e a l " .

premervative * Lee - Average bar 
Decay Toal Avera$*

standard tie ,eteaties is Go ns r"o life
t et Decay Decay Teafite

.c 
teat Termite ai funai attack atni

Decay attack teUwt* emite

attack attack

.- Pcf ... ... .. ..... - Pc- - --- --- ------ .. ct

her

creoote, cest-tor P2-45 La. 46.9 s0 10 30 - S So - . ...-

10.2 0 o 90 30 - . .. ..... '-

His$ 5.1 30 30 0 -- -. 0-
-' g*o * .; zo -- 30 -- 70 .. .. .. .. . .

.0 S. to s 20 .. . . . . .--

35.4 t0 30 - -.. .. . . .

Creeeao-eel-Cat 24 La. 4.r 10 30 3so 0 - - - - -

*elation (10-30) 9.9 to 100 . .. .. .. ..
34.9 20 oo ... .. .. .. .. ..

"Nes. 3.9 10 t0 30 70 10 .. .. 1 30
30:6 

o --

10.6 10 100 .. .. ... .. .. . ... "
14,. 1 10 300 . . . . .. . . .

eltiea (W0-2S) 12.1 10 90 t0 .. .. .. .. .. .. .. --
?, 18.~~~IS3 10 no . . . . .. . . . .... .

,4 mis. 6.0 10 10 20 -- 70 .. *.

S32.1 3I0 90 30 .. .. .. .. .. .. .. ...to
38.5 10 300 . .. ... .. .. - - -- -

Pea.lob el-. La. 5.6 10 40 10 -- - . .. . .. .. -"

$ pct i lah y ad 9.9 30 90 .. .. 10 . . . .. .. .. -"-

petroiein V947 ,5.1 10 0N .o. ....

PetaIle sebomer l, mie. 7.5 OO .. . .. I0 t.o too"-_.

SSPCt Is aeov 9.5 10 40 -- 2 0 .....

petrelei-Ca- - 14.6 10 100 .. ..... ,.

tinned

Acid copper PS-68 La. .50 (0.2s) 1 0 10 . . 30 20 00 10 9 o e.,-
chm te 1.00 (.50) t0 20 t -. 0 10 to I---. _t-

1. 0 (.74) 10 sO 20 -- 30 .. ...-

miss. .31 (.25) t0 40 .. .. .. So -- 10 6 60 --

1.01 (.50) 10 G0 .. . .. 40 .. .. 4 40 --

1.54 (.76) 10 o 10 .. .. 20 .. .. 2 20 .

V soiaoal coplpr PS- 1a. .25 (.24) t0 10 * . . 20 50 -- 20 7 70 11..-

im to .66 (.A) t0 .. .. 30 90 .. ...to. .

.67 (.63) 30 10 3 "" 60 .. .. .. .. . .

lsa. .2(2) 10 30 10 - 40 20 -- 2 20 --

.8(.AS) 1 o 90 . .. . . .0 -- -. . 3. . .-

Cr-me d copper 15-60 La. .40 (.2) 10 20 30 -- 40 -. 1o 1 10 --

arsate to A .76 (.44) 10 T0 20 o . .

1.11 (. t4) 30 100 .. .. .. .. .. .. .. .. .. . "

lies. .39 (.22) t0 .20 2 20

.76 (.44) t04 95 30 .. .. .. .. .. .. .. . - -
1.14 (") 9 o 3-- --.

(Pas of t2)
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Table 4T.--Coadition of southern pln stakes (2 x 4 in. nominal x 18 in.). treated with It standard wood preservatives.

after about 15 years of service. Stakes placed in test in November 1967 at Lake Charles, La.. in &a area
infostd by Formosan termites. and on the Harrison Zxpor/meata1 Forest, Saucier, Miss. (Plot 67)--continued %-

Condition of stakes December 19 8 2"

Sm- Serviceable but Destroyed by--Num- ~showing some-- Ttl Aeae""-

Preservative A A Loca- Average her DeTotal Average
stadard tio retention in removed life

test Good Decay Decay Termite funsi

Decay Termite eand fungi attack and
attack t mite termite

attack attack

-- Pc - - ------ --- - Pct ------------------- Num- Pct Yr

Cbremated copper P5-" La. .25 (0.23) 10 10 30 -- 1O . . 10 I 10
arseate type a .44 (.40) 10 70 20 -- 10 .. .. .. .. .. ..

.65 (.59) 10 90 10 .. .. .. .. .. .. .. ..

Hiss. .25 (.23) 10 70 10 .. .. 20 .. .. 2 20 --
.42 (.38) 10 100 .. .. .. .. .. .. .. .. .. .. ,.
.61 (.55) 10 100 .. .. .. .. .. .. .. .. .. ""---

Cbromated zinc P5-68 La. .76 (.46) 10 -. .. .. .. .. 80 20 10 100 6.0
chloride 1.02 (.62) 10 .. .. .. .. 10 60 30 10 100 7.2

I.SO (.92) 9 .. .. .. .. 10 60 20 9 100 9.4

Hiss. .76 (.16) 10 .. .. .. 40 10 -- so 6 60 -'
1.02 (.62) 10 .. .. . 60 30 -- 10 4 40 --
1.57 (.96) 10 10 -- 10 40 30 -- 10 4 40 --

Fluor chrome P5-68 La. .35 (.22) 10 -- 10 -* 50 -- 20 20 4 40 13 .4 c
arsemate .50 (.31) 10 .. .. .. 60 *- 10 30 4 40 13 .8 c
phenol typeA 1.11 (.69) 10 20 -- 70 -o . . 1 10 -- 

pHiss. .35 (.22) 10 .. .. .. 60 30 -- 10 4 40 --
.51 (.31) 10 -- 20 - 5o 30 .. .. 3 30 --

1.16 (.72) 10 40 10 20 30 .. .. .. .. .. .. , -'

Fluor chrome P5-68 La. .35 (0.21) 10 .- .. .. 60 -- 10 30 4 40 13 .4c
arsente .50 (.30) i0 .. .. .. 90 .. .. 10 1 10 --
pbeol type S 1.12 (.68) 10 20 -- 10 60 10 .. .. 1 10 --

Hiss. .35 (.21) 10 10 .. .. 60 20 10 -- 3 30 -.

.51 (.30) 10 10 10 -- 70 10 .- -- t0o

1.19 (.72) 10 70 30 .. .. .. ... .. .. . .% -,

Untreated controls La. -- -- 10 .. .. .. .. 10 90 -- 10 100 2.3
Hiss. 1 . . 10 .. .. .. .. 30 20 so 10 100 2.0

Final inspection at Lake Charles, La., December 1979.
bRetention values in parentheses are based on preservative oxides.

c Estimate based on percentage of stakes remaining after final inspection.
d Stake damaged by falling tree eliminated from test. %

. ~(Page 2 of 2)". -
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Table S1.--Coadltion of southern pine, Douglas-fir, and Engelman spruce heartood stakes, trated vith amoniaca.copper arsenate and chromated copper arsonite, after about 7 years of service. Stakes placed in SCSI

test at M dison, is., May 1976, and on the Harrison Experimental Forest, Saucier, Hiss.,
4 December 1975 (Plot 72)

Condition of stakes December 1982 .

Mu- Serviceable but Destroyed by--

Loca- Averge hr shoving goe-- Total Average
tion retention in Decay removed life

test Good Decay Decay Termite fungi
Termite and and

Decay attack termite fungi attack termite

attack attack

Pcf --- ------------ Pct - - - - ---------- um- Pct Yr
bar

S PINE
e  2- BY 4-INCH NOMINAL BY 18-INCH UN1INCISID

C h r iw a t e d c o p p e r H i s s . 0 .2 3 1 0 1 0 0 ... .. .. .. .. . .. .. ..-

a r s e n a t e t y p e I I I V i s . . 1 4 1 0 1 0 0 ... .. .. .. .. . . .. ..- - .- .-
Hiss. .28 10 100 .. .. .. . .. .. .. . .. ,'--'- -.

Vis. .19 10 100 .. .. .. .. .. .. .. .. .. " -- -
Hiss. .47 10 100 .. .. .. .. .. .. .. .. ..- " -- .
Vis. .30 10 100 .. .. .. .. .. .. .. .. .

Iase"Hiss. -- 10 .. .. .. 40 20 -- 40 6 60 --
V i a . - - 1 0 s 0 2 0 ... .. .. .. . .. .. .. "-%

SOUTHER PINE ab 2- BY 4-INCH NOMINAL BY 18-INCH INCISED

Chroested copper Hiss. .27 10 100 .. .. .. .. .. .. .. .. ... .--,.-
a r s e n a t e t y p e I I I V i s . .1 9 1 0 1 0 0 ... .. .. .. .. . .. .. ..

Hiss. .47 10 100 .. .. .. .. .. .. .. .. .. ..
Win. .30 10 100 .. .. .. .. .. .. . .. .. ' • ".-.
Hiss. .61 10 100 .. .. .. .. .. .. . .. .. .- -- ..
Vis. .37 10 100 .. .. .. .. .. .. .. .. ..

SOUTIRN PINEa 3/4- DY 3-1/2- BY 1S-INCH PLYW-D

con se d copper Hiss. .39 10 100 .. ... -;"-

arsVmte type III Wis. .38 10 100 .. .. .. .. .. .. .. .. .. %"-."
Hiss. .30 10 100 .. .. .. .. .. .. .. .. ..
Wis. .78 9 100 .. .. .. .. .. .. .. .. .. "" " '
Hiss. 1.21 10  100 .. .. .. .. -- _-_-
Vin. 1.17 9 100 .. .. .. .. .. .. .. .. ..

Nae Hiss. -- 1
0  

.. .. .. 10 10 s0 10 100 2.3
via. -- 9 - 11 .. 39 .... 3 39 -- 

Chromated copper His . . f IO 90 10. .. .... .. .. .. - - -

arso inte type III i. 10 100 .. .. .. .. .. -i-

Hiss. :74 0 100 .. .. .. .. .. .. .. .. .. t'o
Vin. 74 f 10 100 -, ..,-.

Hiss. 1162 10 100 .. .. .. .. .. .. .. .. ..
V i s . 1 .6 2 1 0 1 0 0 .. ... .. .. .. . .. .. .. 5-s ,

Chrewated copper Hiss. .36 1 0 0o .. .. .. .. .. .. .. .. -

arsenate type III$ Vis. 3 6  10 100 .. .. .. .. .. .. .. .. ... -. '.-
H is s . :74 f 10 100"-'.--
Vis. . 7 4 f 10 100 .. .. .. .. .. .. .. ...o"- .- •
H i s s . 11 0 6 20 .. ... . .. ..t o -'o o.
V i s . 1 : 6 2 f 1 0 1 0 0 ... .. .. .. .. . .. .. ..- - - - - -

J-- .

(Pate I of 6)
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Table Sl.--Condition of southern pine, Douglas-fir, and Ingelman spruce heartwood stakes, treated with ammoniacal
copper arsenate and chromated copper arsenate, after about 7 years of service. Stakes placed in
test at Madison, Wis., May 1976, and on the Morrison Experimental Forest, Saucier, Hiss.,
December 1975 (Plot 72)--continued

Condition of stakes December 1982 -

Serviceable but Destroyed by--

oca-M- showin soe- Total AveragePreservative ae° A rae btDecay reoeif . r

tion retention in Good DDecay ecy Termite fun removed life
test Dercay Termite'.-'Decay Termite trnite fungi attack and

attak temitetermite
attack attack

Pcf --- ---- ----- -- Pct ------------------- Num- Pct Yr
her

soTHERN PINEb 2- BY 4-INCH NIIINAL BY 18-ICH UNINCISD

Ammoniacal copper miss. 0.11 10 100 - - - - - - - - -

arsenate Wis. .07 10 100 .. .. .. .. .. .. .. .. ..
miss. .30 10 90 .. .. .10 . .. .. .. .. .
%Vis. .16 10 100 .. .. .. .. .. .. .. .. ..
miss. .42 10 100 .. .. . .. . .. . .. .
Vis. .26 20 200 .. .. .. .. .. .. .. .. ..

PINE ab 2- BY 4-INCH NOMINAL BY Ig-INCH INCISED

Ammonical copper miss. .14 10 100 .. .. .. .. .. .. .. .. ..
arsenate Vis. .07 10 100 .. .. .. .. .. .. .. .. ..

miss. .30 10 100 .. .. .. .. .. .. .. ..
Wis. .15 10 100 .. .. .. .. .. .. .. .. .
Miss. .65 10 100 .. .. .. .. .. .. .. .. ..
Wis. .39 10 100 .. .. .. .. .. .. .. .. ..

SOUTHERN PINE8 
3/4- BY 3-1/2- BY IS-INCH PLYWOODX

Ammonical copper miss. .39 10 zoo .. .. .. .. .. .. .. .. ..
c VWi . .38 10 100 .... .. .... .. ..arsenate I so 10 100

Wis. .79 10 100 .. .. .. .. .. .. .. .. ..
miss. 1. 19 10 100 .. .. .. .. .. .. .. .. ..
Vis. 1.15 9 100 ... .. .. .. ..

-. mmoniacal copper miss. .38 1 0 100 ... .. .. .. .. .. ..
-e Wis. 38 f 10 100

m1iss. .77 f 0 100
Wi . 77 f 10 100 .. .. .. .. .. .. .. .. ..
miss. 1.06 10 100 .. .. .. .. .. .. .. .. ..
Wis. .08 10 100 .. .. .. .. .. .. .. .. ..

Aoniacal copper miss. .38
f  

10 100 .. .. .. .. .. .. .. .. .T
SVis. 38 10 100

Mrsenate Wiss. .77 f 10 100
Wis. 77 f 10 100 -- -.. .. .. .. .. .. .. .. ..
miss. 1.08 10 100 .. .. .. .. .. .. .. .. ..
Wis. 1.08z  10 100 .. .. .. .. .. .. .. .. ..

oi

074 (Page 2 of 6)
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Table SI.--Condition of southern pine, Douglas-fir, and Kngselmann spruce heartwood stakes, treated with ammoiacal
copper arsenate and chromated copper arsenate, after about 7 years of service. Stakes placed in
teat at Madison, Wia., May 1976, and on the Harrison Experimental Forest, Saucier, Hiss.,
December 1975 (Plot 72)--continued

Condition of stakes December 1962

Hum- Serviceable but Destroyed by--

Preservative Loco- Average her showin8 Doca-Total Avers&
tion retention in removed life

test Good Decay DecyT e fungi
Termite and c andDecay attack temite fungi attack temite

attack attack

Pcf --- ----------- Pct .-.------------ -u-N- Pct Yr
ber

DOUGLAS-FIR 2- BY 4-INCH NOMINAL BY 18-INCU UNINCISED

Chromated copper Hiss. 0.66 10 100 .. .. .. .. .. .. .. .. ..
arsenate type III Wis. .55 10 100 .. .. .. .. .. .. .. .. ..-- --

miss. 1.24 10 100 .. .. .. .. .. .. .. .. ... .---
Via. .82 10 100 .. .. .. .. .... -P -

"

iss. 1.62 10 100 .. .. .. .. .. -" -- 10 0.
Win. 1.41 10 100 .. .. .. . .. --

None miss. -- 10 .. .. .. .. 10 10 80 10 100 3.7
is. 10 60 40. .. .. .. .. .. .. .-

DOUGLAS-FIR 2- BY 4-INCH NOMINAL BY 1-INCH INCISED

Chromated copper miss. .66 10 100eo- - - -
arsenate type III Via. .56 10 100 .. .. .. .. .. .. .. .. ..- , -

iss. 1.28 10 100 .. .. .. .. .. .. .. .. ..- , .- -
Wis. .96 10 100 .. .. .. .. ..
miss. 1.88 10 100 .. .. .. .. .. .. .. ... -- --
Wis. 1.28 10 100 .. .. .. .. .. .. .. .. -'

DOUG AS-FIR 314- I 3-ll2- iI 18-I11t PLYrdOO

Cbromated copper M iss. .62 10 100 .. .. .. .. .. .. .. .. .. "-'.%-.
arsenate type III Vis. .62 10 100 .. .. .. .. .. .. .. .. .. "";-'.'

iss. 1.25 10 100 .. .. .. .. .. .. .. ... " "--'-
Wis. 1.22 10 100 .. .. .. .. .. .. .. .. .. %. .-..
iss. 1.88 10 100 .. .. .. .. .. .. .. .. .. --- .

Wis. 1.83 10 100 .... .. .. ..
None Hiss. -- 10 100 .. .. .. 20 20 60 10 100 3.2

Wis. -- 9d -- 22 .. .. 76 .. .. 7 78 --

Chromoted copper miss. 60 f  
9 4 100 .. .. . .. .. . .. .. . ,.-. --

arsenate type III Vis. 60 10 100 .. .. .. .. .... .. .. ... " .miss. 1.2f2
t
_ 9 100 . .. . .. . . . -.. ,

is. 1.22 0 100 .. .. .. .. ... ---- "
I:fmiss. 1.82 10 100 -.. " .. ....--

Wis. 82 10 100 - - - --

Chromated copper iss. .60
f  

10 100 .. .. .. .. .. .. .. .. ..-- :----
arsenate type III Via. .60 10 100 .. .. .. .. .. " -

miss. 1.22 f  10 100 .. .. .. " . . . .. '-Wis. 1.22 f 100 OO .. -''-"
fmiss. 1.82f 10 100 .. .... .. .... . .. .. *. -' -'

Wia. 1.82 10 100 .. .. .. .. .. .. .. .. .. .'--- -

I -A

(Page 3 of 6)
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Table SI.--Condition of southern pine, Douglas-fir, and Engelmann spruce heartwood stakes, treated with maoniacal
copper arsenate and chromated copper arsenate, after about 7 years of service. Stakes placed in
test at Madison, Wis., May 1976, and on the Harrison Experimental Forest, Saucier, Hiss.,
December 1975 (Plot 72)--continud

Condition of stakes December 1980

' Serviceable but Destroyed by--
a - Averae showing so Total Average..

Preservative Lc- Avera e bar Decay Toal Aveage
tieo Good Decay fungi removed life

test Teot D Decay Termite fundi

Decay Termite and fungi attack and
attack termite termite

attack attack

Pcf- - .----- ----- Pct - - - - ---- ----- - um- Pct Yr
her

DOUG.AS-FIR 2- BY 4-INCH NOMINAL BY 1S-INCH UNINCISD

mmoiacal copper miss. 0.70 10 100 .. .. .. .. .. .. .. .. ..
arnmte Wis. .61 10 100 . .. .. .. .. .. .. .. .. -- -_

miss. 1.42 10 100 .. .. .. .. .. .. .. .. .. r-----. .
Vis. 1.29 10 100 .. .. .. .. .. .. .. .. ..
Hiss. 2.14 10 100 .. .. .. .. .. .. .. .. ..
Vis. 1.95 9d 100 .- .. .. .. .. . . .

DOUGLAS-FIR 2- BY 4-INCH NOMINAL BY 18-INCH INCISED

Asmaiecal copper miss. .70 10 100 .. .. .. .. .. .. .. .. ...
arsenaoe Wis. .62 10 100 .. .. .. .. .. .. .. .. ..

miss. 1.41 10 100 .. .. .. .. .. .. .. .. .. -,"

Vis. 1.26 10 100 .. .. .. .. .. .. .. .. .. " "
Hiss. 2.17 10 100 .. .. .. .. .. .. .. .. ..
Vis. 2.00 10 100 .. .. .. .. .. .. .. .. .. .

DOUGLAS-FIR 3/4- BY 3-1/2- BY 16-INCH PLYWOOD

Seeica copper tiso. .63 0 too .. .. .. .. .. .. .. .. ..,~ ~ Wis. .62 10 100 . . . . . . . . .
arm atm iss. 1.30 10 d 100 r. . . ... . . ..

Vis. 1.27 9 100 .. .. .. .. .. .. .. .. ..
miss. 1.97 10 100 .. .. .. .. .. .. .. . .
Via. 1.93 10 100 ..... . . . . . .

oAelacal copper Hiss. .6fw 10 100 .. .. .. .. .. .. .. .. ..
i.Vi .64f 9 100

miss. 1
.
30f 10d  100 .. .. .. .. .. .. .. .. ..

Vin. l.30 9 100 .. .. .. .. .. .. .. .. ..
Hiss. 1.98 10  

100 .. .. .. .. .. .. .. .. ..
Vi . 1.98 9d  100 .. .. .. .. .. .. .. .. ..

, .,.1.,,appe Mis..s . 10 100 .. .. .. .. .. .. .. .. ..-- -- :
.fanisrenate8  Via. . 1 10 100 .. .. .. .. .. .. .. .. ..

iss. .30f 10 100 .. .. .. .. .. .. .. .. ..
Vi.. 1.30 10 100 .. .. .. .. .. .. .. .. .. -

Hiss. i
9
0 10 100 .. .. .. .. .. .. .. .. ..

Vi,. 1.96 10 100 .. .. .. .. .. .. .. .. .. - ---.

V m..s ,1

(Page 4 of 6)
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Table S.--Condition of soutbern, pin. Dougla-fir and Eagelmsna spruce beactwood stakes, treated with amoniacal
copper arsenate and chromated copper arsenate, after about 7 years of service. Stakes placed in
test at Madisoo, Wia.. May 1976, and on the Narrison Experimental Forest, Saucier, Hiss.,
December 1975 (Plot 72)--coestisued

Condition of stakes December 1982 %

Sm- Serviceable but Destroyed by--

Preservative Loco- Average be r shovii - Total Average
Pe-e' ties retention i o d Dec removed life.0 J Good Decay Temite fugi

-t Decay Termite and and
Decay attack termite fungi attack termite

attack attack

Pcf --- ----- ------ Pct - - - - - -- ------ um- Pct Yr %

ENGEUWIN SPUCI 2- BY 4-INCR NOINAL BY 1S-INCH UNINCISED

Chromated copper Hiss. 0.31 10 100 -. .. .. .. .. .. .. .. .
arsenate type III Wia. .21 9 100 -. .. .. .. .. .. .. .. .

iss. .50 10 90 10 .. .. .. .. .. .. .. ..Via. .40 10 100 .. .. .. .. .. .. .. .. ..
% miss. .64 10 100 .. .. .. .. .. .. .. .. ..

Via. .48 10 100 .. .. .. .. .. .. .. .. ..
None Niss. -- 10 .. .. .. .. 10 10 80 to 100 3.3

Vis. -- 10 -- 80 .. .. 20 .. .. 2 20 --

-NELAN IPRUCS 2- BY A-1NCH NOMINAL BY 18-1N0 INCISED

Chromated copper miss. .40 10 100 ... .. .. .. .. ...
arsenate type III Via. .28 10 100 .. .. .. .. .. .. .. .. .

miss. t6.6 1o 100 .. .. .. .. .. .. .. .. ..
isa. .56 1o 100 .. .. .. .. .. .. . .. ..- ' -

Hiss. 1.02 10 100 .. .. .. .. .. .. .. .. ..
sV . .86 10 100 .. .. .. .. .. .. .. .. ..

ZNOSIJIN StUCE 3/4- BY 3-1/2- BY 18-INCK PLYWOOD

Chromated copper Hiss. .71 I
0d 100 .. .. .. .. .. .. .. .. ..

arsenate type III is. .70 9 100 .. .. .. .. .. .. .. .. ..
miss. 1.38 10 100 ... .. .. .. .. ..
Vis. 1.34 10 100 ... .. .. ..
Hiss. 2.03 10 100 . .. .. .. .. .. .. .. ..
Vis. 1.82 10 100 ... . ... .

" None 1iss. -- od .. 10 20 70 10 100 2.6
Vis. -... .. .. .. 100 .. .. 8 100 5.1

Chromated copper e miss. .54. 10 100 ... .. .. .. ..
arsnaste type III Vis. *541 9 89 11 .. .. .. .. .. .. .. .:' ,I, "' miss. 1 25' I t o .. . . . ... . . .

Wis. .25 10 100 .. .. .. .. .. .. .. .. .. ,

miss. 1.
7 6  

10 100 .. .. .. .. .. .. .. .. ..
,.P. ,," Wis. 1.76 

f  0 100 .. .. .. .. .. .. .. .. .. - -

Chromated copper Miss. .54
f  10 100 .. .. .. .. .. .. .. .. ..

arsenate type IIIa Vi. . 10 100 .. .. .. .. .. "- -

Miss. *25f 10d 100 .. .. •
Wis. .

2
5 9 100 .. .. .. .. .. .. .. .. .. ." "-,

miss. I. 76f 10  
100 .. .. .. .. .. .. .. .. .. -- .-

Wis. 1.76 9 100 .. .. .. .. .. .. .. .. .. , ---'-

nISO

(Page S of 6)
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Tbe51.--COnditio. Of Southern pine, Douglas-f ir, and egelman spruce beartvood stakac, treated with amiscal
copper arsente and cbromated copper arsenate, afT about 7 Years of service. Sae lcdi
test at Madison, Wis., Hay 1976. and on the Harrison Experimetal Forest, Saucierae plae., I

December 1975 (Plot 72)--continued

Condition of stakes December 1982

Serviceable but Destroyed by--
Prsevaiv Loca- Average ber sowing am-- Total Average

ties retention in Good Dca fcy usitDea reve life
test Termite ad afndi

Decay ataktriefungi attack anattak t~itetermite
attack attack

ENGELN1AII SPRUCE 2- BY 4-1110 NOHINAL SY IS-NCH VMINCISED

.~~ .~ moiscal copper Hiss. 0.26 10 100 - - - --. - - -

arsenate Wis. .20 10 100 - . - - - - -

His@. .63 10 100 - - -- * - -. - - -

Wis. .50 10 100 --- - - -. - - -

N Htoo. 1.03 10 100
I Wis .75 10 100

INOBIJIAIN SPMOCK 2- ST 4-1300 NOMINAL ST 131-100 INCISED

A onial copper miss. .42 10 100 - - - - - . - - -

arsenate Via. .30 10 10 - - - - - --

Hiss. .9 
10d 100 - - - - - . -

Wia. .51 9 100 - - - . - - - - -

Hiss. 1.41 10 100 -- - -- - - -
'p V~~is. 1.61 10 100 -- - - - - -. -

EISOKUMIIN SPRUCE 3/4- ST 3-1/2- BY 18-00C PLIWOSD

Ammnical copper Hiss. .70 10 100 -- - - - - - - .- .

arsentec Vis. .4 to 100 - - - - - - * - -

Hing. 1.42 to 100 - - - - - - - 6

Wis. 1.35 10 100 - - - - - - - - -

Hias. 2.14 10 100 - - - -. -- -

Vis. 2.08 10 100 - - - - - - - - -

Amoiacal copper Hiss. .65 10 90 -- 10 - - - - - - -

arsWnatee:Via.10 100 -. -- - - - - - - -
a e toHis&. 1 29 

f 
10d 100 - - - - - - - -

Wis. l 29 
f 9 d 100 - - - - - - - - -

Hiss. 2:02 f 10 100 - - - - - - - - -

Vis. 2.02 10 100 too - - -- - - -

Ameoiscal copper Hiss. .
6
5f 10 100 - - - - - - - - -

arsenate Mis. 29 f 10 100 - - - . - . - - -His. l 2
9f 10 100 1 -. - . -- - . -

miss. 
2
:02f 10 100 - - - - - - - - -Vis. 2.02 10 10 t- - - - - . -

aw. southern pine contained a wall amount of sapwood, ad the southern pine plywood was mixed heartwoed and sap.
- . bResin content of the southern pine ranged from 0.87 to 27.4 percent.
*c Treated as 3/4- a 3-1/2- x li-inch stakes.

d 10 stabe" eriSimelly iatalled, eliminations were for causes other them decay or ineect attack.

aStakes cut from treated 2- a 4-foot Panel.
f atention-by-woight of panels from which stakes wore cut.

g Stakes cut from treated 2- a 4-foot panel, all cut surfaces given a liberal brush coat of a 4.5 percent solution
of the preservative the panels were treated with.

(Page 6 of 6)
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Table 57. -- Coeditieo of southera pine stakes (2 a 4 in. seminal a 1S in. cad 3/4 a 3/4 a 1S in.) treated with chrotd
copper &ronmate type C uaing conventional full-cell (FC) proces cad Nississippi State University
(NSU procese--empty cell), after 2-1/2 years of service. Stakes placed in test on the Marrison
Eaperinmatal Forest, Bascler, Hiss., Aril 1980 (Plot S0)

Coadition of stakes December 1982

eServiceable but Destroyed by--
shoving co.m--

Pre vativeretetio s Good Decay Decay Tbar Total Average
to oodremoved life

test T ecay Decay Termite fungi-Deca Tormtt and fel tac nd
t

attack termite funi attack emte
atd attack *tc

Pcf - ----------------------------ct ---- - - - - --- -- m- Pct Tr

2- IT 4- BY 1-INC STAB

Chremtad copper argeate type C

Full cell 0.14 10 100 .. .. ..
.28 10 100 .. .. ..

.40 10 100 .. .. ..

.62 10 100 .. .. ..

.79 10 100 .. .. .. -,,.-

3/4- BY 3/4- BY 18-INC STAB

.14 10 100 ...

.28 10 100 .. .. ..

.40 10 100 -- - - - - -- -

Mo 10 100 ...
.62 10 100 .. .. ..

2- BY 4- BY WI-N1CH #TABS

Empty Call .is 10 100 .. .. ... "-.--- -
.26 10 100 .. .. ..
.33 10 100 .. .. ..
.59 10 100 -. .. .

.78 10 100 - - - - - - - - -

3/4- BY 3/4- BY 16-INCH STAU . '3

b 
100 .. .. ..

.28 10 to0 .. .. ..

.40 10 100 .. .. ..

.61 10 100 .. .. ..

.82 10 00 .. .. ..

2-BY BY 4- -INCH STAUS

Untreated controls .10 .- . .. 10 10 -- 80 9 90

3/*- BY 3/*- BY 18-IMNH STAB

to 10 -- 40 so 9 90_
' "

The retniess era based on chemical analysis after treatment.
The retentions are estimates based on the full cell treatments.

-79-
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Table 61.--Codition of southern pine stakes (2 x 4 in. nominal x 18 in.), treated with eight water-based
formulations of wood preservatives and with Cu-8-quinolinolate and pentachloropnenol in
tolmen, after I year of service. Stakes placed in test on the Harrison Experimental Forest,
Saucier, Hiss., December 1981 (Plot 84)

Condition of stakes December 1982

Serviceable but Destroyed by--
Active Num- showing some--otal Average

Average magre- ber ____________Decay Toa
Preeratveremoved liferetention dient in Good Decay fungi

test GodDcy Decay Termite adTermite and fndDecay attack termite fungi attack termite
attack attack

- - - Pcf - --- ----- --- ---- Pct .-.----- -------- Num- Pct Yr
ber

Didecyl dimethyl ammonium 0.19 0.10 10 100 .. .. .. .. .. .. ... 
'

chloride, 50.0 pct .41 .21 10 100 .. .. .. .. .. .. .. .. .. "'"-
.60 .30 10 100 .. .. .. .. .. .. .. .. .
.78 .39 10 100 .. . ... . .. . . .. "-"

Coco dimethyl benzyl amsonium .45 .06 10 100 .. .. .. .. .. .. .. .. ..---
chlorides, 9.8 pet + 3.8 pct .81 .11 10 100 .. .. .. .. .. .. .. .. .

copper as metal 1.19 .16 10 100 .. .. .. .. .. .. .. .. ... ."
5 1.61 .22 10 10

Didecyl dimethyl ammonium .40 .11 10 100 .. .. .. .. .. .. .. .. .
chloride, 20.0 pct, and .81 .21 10 100 .. .. .. .. .. .. .. .. ..
6.3 pct copper as the metal 1.21 .32 10 100 .. .. .. .. .. .. .. .. ..

1.60 .42 10 100 .. .. .. .. .. .. .. .. ..-. '. -"

Dimethyl cocoamine 2-ethyl .30 .08 10 70 30 .. .. .. .. .. .. .. ..
hexoote, 20.0 pct, copper .61 .16 10 80 20 .. .. .. .. .. .. .. ..
2-ethyl hexoate, 21.0 pct .90 .24 10 80 20 .. .. - . . .. . . .. -.

(3.8 pct metallic copper) 1.21 .'J2 10 100 .. .. .. .. .. .. .. . .. "-

Copper 2-ethyl hexoate, 35.0 pct .40 10 90 10 .. .. .. .. .. .. .. .. .

(6.3 pct metallic copper) .80 .33 10 90 .. .. .. 30 .. . 1 10 --

3.20 .50 10 300 .. . .. . .. . .. . .. --

1.61 .66 10 100 .. .. .. .. .. .. .. .. ..

Pentachlorophenol, 21.9 pct, and .82 .20 10 100 .. .. . .. . .. . ...--
2.4 pet other chlorophenols 1.66 .40 10 100 .. .. .. .. .. .. .. .. ..

3.23 .78 10 100 .. .. .. .. .. .. .. .. .. -- '
6.12 1.00 10 100 . ... .. .. .

Pentachlorophenol, 27.6 pct, and .65 .20 10 100 -. .. .. .. .. .. .. .. ...o-,
3.1 pet other chlorophenols 1.30 ..0 10 100 .. . ... .. . . .. .... . .. ,-.-.

2.60 .80 10 100 .. .. .. .. .. - .-
3.27 1.00 10 100 .. .. .. .. .. .. .. .. .. .

Tri-n-butyl tin oxide 9.5 pet,
dimethyl benzyl ammonium .40 .20 10 100 ... . . ..-.-- '-
chloride, 20 pct, and dimethyl .81 .40 10 100 .. .. .. .. .. .. . . .. '-.-

ethyl benzyl ammonium 1.21 .60 10 100 .. .. .. .. .. .. .. .. ..-. ,
chloride, 20 pct 1.63 .81 10 100 .. .. .. .. .. .. .. .. .. -- .

Diluted in toluene

Copper--quinolioolate, 1.50 .01 10 90 -- 10 .. .. .. .. .. .. ..
0.675 pct (0.12 pct metallic 2.96 .02 30 300 .. .. .. .. .. .. .. .. ..-- -

copper) 8.75 .06 10 100 .... .. .. ..
17.50 .12 ,0 100 .. .. .. .. .. .. .. .. ..

Pentachlorophenol, 6.3 pct, and 2.86 .2 10 100 .. .. .. .. .. .. .. .. ..

other chlorophenols, 0.7 pct, 5.73 .4 10 100 .. .. .. .. .. .. .. .. ..
in No. 2 diesel fuel 11.44 .8 10 100 .. .. .. .. .. .. . ... .

14.29 1.00 10 300 .. .. .. .. .. ..

Untreated controls .. .. 20 25 20 25 30

Data presented in this table are part of a study under inveatigation by I. C. DeGroot.

.. -83-
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Table 62.--Coaition of southern pine stakes (2 x 4 in. nominal a 18 in.), treated with amontacal copper zinc
arenate (ACZA), after 1 year of service. Stakes placed in teat on the Harrison Experimental Forest,
Saucier, Hiss.. December 1981 (Plot 65)

Condition of stakes December 1982

Serviceable but Destroyed by--

Preservative Average bar showing sam-- Total Average
retention in Good Decay flifei r

test Goodi Deay Decay Termite fni
Decay attack termite fungi attack termite

attack attack

Pcf- - ..------------- -P- ------------- NU- Pet Yr
ber ""

&miacal Cofer zinc arsenate 0.10 10 100

.25 10 100 .. .. .. .. .. .. .. . ... ";

.40 10 100 .. .. .. .. .. .. .. .. ... "-'"

.60 10 100 .. .. .. .. .. .. .. .. ....

1.22 10 100 .. .. .. .. .. .. .. .. .. -

Untreated controls 0 10 .. .. 30 60 -- 10 -- 1 10 --

.:..

Table 63.--Coodition of southern pine stakes (2 x 4 in. nominal x 1 in.), treated with water-based emulsions
of peetachloropbenol and creosote, after 1/2 year of service. Stakes placed in test on the
Harrison Experimental Forest, Saucier, Hiss. M ay 1982 (Plot 86)

Condition of stakes December 1982

ervicable but Destroyed by-- -.:.'Avere retention Sam-shinsoe-

Preservative oer showing am-- Decay Total Average
psts- in Ge removed life
ehluti• chlor- Cresote test Germiteca Decay Termite undi

m ~phenol Decay Termite and fu a t a k and .. "

pnoDeaattack termite fungi attach teroite

attack attack

" ...... Pcf ............... .............. Pct- ----------------- m- Pt Y r
her

Emulsified
pentachloropbeaol-creosote

Peetachlorephoeol
0? .. p0t . S O 0 . 1 0 0 . 1 0 1 0 1 0 0 .-... . .. . . .

Oter cbloro-
phenols 2.10 pct 1.02 .20 .20 10 100 .. .. .. .. .. .. .. ..

P-I creosote
20.0 pct 2.00 .40 .40 10 100 .. .. .. .. .. .. .. ..

2.96 .60 .60 10 100 ... .. .. .. ..

6.00 .80 .60 10 100 .. .. .. .. .. .. .. ..

Pentackloreaol

21.76 pet .60 .10 .04 10 100 .. .. .. .. .. .. .. .. ..
Other chloropheeels

2.3 p ,ct .84 .21 .06 10 100 .. .. .. .. .. .. .. .. .
P-1 creosote
10. pe, 1.65 .61 .16 to 100 .. .. .. .. .. .. .. .. ... .

2.69 .62 .25 10 t 0o .. .. .. .. .. .. .. .. .. -- '"

3.29 .62 .33 1o 100 .. .. .. .. .. .. .. .. ..

U ntreated contro l .. .. .. 10 60 -- 30 20 10 .... I 10 --

Data presented in this table are part of a study under investigation by I. C. DeGroot.

a%

-84-

%.

_.o . o.. .• •.. . . .-. L . . . 0



Table 64.--Coudition of southern pine stakes (2 x 4 in. nominal x 18 in.), treated with penLachlorophenol emulsion .
and pentachloropbenol iu P9 type A oil diluted with mineral spirits, after 1/2 year of service.
Stakes placed in test on the ilarrison Experimental Forest, Saucier, Miss., May 1982 (Plot 87)

Condition of stakes December 1982

Nun- Serviceable but Destroyed by--

Presete Average ber shoving som-- Total Averageretention in Dc y removed life
test Good Decay Decay Termite fndTea Trmite and fniatk ad.,

Decay attack termite fgi attack termite
attack attack

Pcf ------------ Pct ..------ --------- NUm- Pct Yr

imlsified pentachlorophenol 0.10 10 100- ... .. . . .. . "' -.-
.20 10 100 .. .. .. .. .. .. .. .. ..-.. '-

.40 10 100 .. ..

.60 10 100 .. .. .. .. .. .. . .. ... -" ..

.80 10 100 .. .. .. .. .. .. . .. .. "-

Pentachlorophenol in P9 oil
and mineral spirits .10 10 100 .. .. .. .. .. .. .. .. ..-- -- ",

.20 10 100 -- - - - - - - -

Untreated controls -- 10 10 -- 30 60 .. .. .. .. .. V.-
d'u.

Data presented in this table are part of a study under investigation by R. C. DeGroot. %

Table 65.--Condition of southern pine stakes (2 x 4 in. nominal x 18 in.), treated with pentachloropbenol,
tetrachlorophenol, and tatrachkloropbenol plua copper oxide in ater and amonia, after " %,.,
1/2 year of service. Stakes placed in test on the Harrison lupertmental Forest, " %

Saucier, Miss., Hay 1982 (Plot 88)

Conditio of stakes December 1982

Serviceable but Destroyed by--
Num-- _ _ __ _ _ _

Preservative Average bar showingSame-- Decay Total Averae
,-' retention In Good reDecay lifefungi ,lif

test Decay Termite
Decay Termitefu attack and

attack termite tfu gitei ,tack.,.t
attack attack

Pcf - .----------- Pct - -- - - -------- -um- Pet Yr

Pentachlorophemol in water
and ameosia 0.13 10 90 10 .. .. .. .. .. .. .. .. "-'"-"

.26 10 100 - - - - - - - - -

.40 10 100 .. .. .. .. .. .. .. .. ..
" .62 10 100 .. .. .. .. .. .. . .. .. -- _" _-

1.03 10 100 .. .. .. .. .. .. .. .. ..- h -

1.49 10 100 .. .. .. .. .. .. -- . .--

Tetrackloropbmaol and copper
oxide in water cad imaia .12 10 100 .. .. .. .. .. .. .. .. ..

.25 10 100 .. .. .. .. .. .. .. .. .. ".'.

.41 10 100 - - - - - - -

.62 1O 100 .. .. .. .. .. .. .. .. ..--.-. '-"

.98 10 100 .. .. .. .. .. .. .. .. ..- ".-: --

Tetrechlorepbeeol in water MIN
sad ammnia .25 10 100 .. .. .. .. .. .. . .. .. .- %.----

.60 10 100 .. .. .. .. .. .. .. .. ...- ".-- .

.60 10 100 .. .. .. .. . .. .. .. .. .- --
%1.02 10 100 - - - - - - - - -

1.52 10 100 .. .. .. .. .. .. .. .. ..

Untreated controls -- 10 60 20 10 10 - - - - - -

%5
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Table 67.--Summary of 2- by 4-inch-stake test results obtained in Mississippi
with wood preservatives in general use

Preservative Average Data from Average Remarks
retention table No. life

Pcf Yr

Acid copper chromate (Fed. Spec. a
TT-W-546) 0.26 (0.13)' 15 11.6 -

.30 (.14) 46 6.1 6e

.51 (.25) 47 -- 60 pct failed after 15 yr

.52 (.26) 15 -- 20 pct failed after 36 yr

.60 (.29) 46 4.6 --

.75 (.37) 15 -- 40 pct failed after 36 yr
1.01 (.50) 47 -- 40 pct failed after 15 yr

P 1.54 (.76) 47 -- 20 pct failed 2fter 15 yr

Ainoniacal copper arsenate (Fed. .25 (.24) 14 -- 50 pct failed after 37 yr
Spec. TT-W-549) .26 (.25) 47 -- 20 pct failed after 15 yr

.53 (.51) 14 -- No failures after 37 yr
1.00 (.97) 14 -- No failures after 37 yr
1.29 (1.25) 14 -- No failures after 37 yr

* Chromated copper arsenate .26 (.15) 15 -- 70 pct failed after 36 yr .
Type I (Fed. Spec. TT-W-550) .25 (.23) 47 -- 20 pct failed after 15 yr

.50 (.29) 15 -- No failures after 36 yr
-. .78 (.44) 15 -- No failures after 36 yr

Type II (Fed. Spec. TT-W-550) (.26) 20 -- No failures after 32 yr
(.37) 20 -- No failures after 32 yr
(.52) 20 No failures after 32 yr
(.79) 20 -- No failures after 32 yr

(1.04) 20 -- No failures after 32 yr

Chromated zinc arsenate (former Fed. .22 (.11) 24 -- 80 pct failed after 30 yr
Spec. TT-W-538) .33 (.22) 4 33.0 --

.44 (.29) 4 -- 78 pct failed after 41-1/2 yr

.38 (.20) 24 -- No failures after 30 yr

.77 (.40) 24 -- No failures after 30 yr
1.01 (.53) 24 -- No failures after 30 yr
.58 (.38) 4 -- 20 pct failed after 41-1/2 yr'. .78 (.52)

to
1.06 (.70) 4 -- No failures after 41-1/2 yr

14. -
Chromated zinc chloride (Fed. Spec. .49 (.30) 2 14.2 -- P-

TT-W-551) .76 (.47) 2 20.2 --

% .76 (.46) 47 -- 60 pct failed after 15 yr
1.02 (.63) 2 20.1 --

% 1.02 (.62) 47 -- 40 pct failed after 15 yr
1.50 (.92) 25 -- 80 pct failed after 30 yr ita
1.57 (.96) 47 -- 40 pct failed after 15 yr -V
2.91 (1.78) 25 -- 40 pct failed after 30 yr

"" 6.00 (3.67) 25 -- No failures after 30 yr
-. %"Copper-8-quinolinolate .01385.

Stoddard solvent .01 38 5.3 --

.02 38 4.2 --

.06 38 5.6

.06 38 7.8 --

.12 38 7.8 --

Copper-8-quinolinolate
AWPA P9 heavy petroleum .014 43 -- 10 pct failed after 18 yr -

03 43 -- No failures after 18 yr
.059 43 -- No failures after 18 yr
.124 43 -- No failures after 18 yr

(Page I of 3)
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W Table 67.--Summary of 2- by 4-inch-stake test results obtained in Mississippi
% with wood preservatives in general use--continued

a Preservative Average Data from Average Remarks
- - retention table No. life

Pcf Yr

Copper naphthenate
0.11 pct copper in No. 2 fuel oil 10.3 7 15.9 --
.29 pct copper in No. 2 fuel oil 10.2 7 21.8 --
.57 pct copper in No. 2 fuel oil 10.6 7 27.2 --

.86 pct copper in No. 2 fuel oil 9.6 7 -- 80 pct failed after 40 yr

Creosote, coal-tar 3.3 6 24.9 --

4.1 17 14.2 --

.c *4.2 4 17.8 -

4.6 5 21.3 --

7.8 6 -- 60 pct failed after 40-1/2 yr
8.0 4 -- 60 pct failed after 41-1/2 yr
8.3 20 -- 20 pct failed after 32 yr
10.0 5 -- 70 pct failed after 41 yr
11.8 4 -- 20 pct failed after 41-1/2 yr
13.2 6 -- 20 pct failed after 40-1/2 yr
14.5 5 -- No failures after 41 yr
16.5 4 -- No failures after 41-1/2 yr

Low residue, straight run 8.0 18 17.8

Medium residue, straight run 8.0 18 18.8 --

High residue, straight run 7.8 18 20.3 --

%'- Medium residue -

Low in tar acids 8.1 18 19.4 --
Low in naphthalene 8.2 18 21.3 --

Low in tar acids and naphthalene 8.0 18 18.9 --

at'.,., Low residue, low in tar acids and
% naphthalene 8.0 18 19.2 --

High residue, low in tar acids and
naphthalene 8.2 18 20.0 --

English vertical retort 5.3 19 -- 80 pct failed after 34 yr
8.0 18 18.9 --

10.1 19 50 pct failed after 34 yr
15.0 19 No failures after 34 yr

English coke oven 4.7 19 16.3 --
'_- 7.9 18 13.6 ..

10.1 19 -- 70 pct failed after 34 yr
14.8 19 -- 70 pct failed after 34 yr

Fluor chrome arsenate phenol type A .2 (0.12)a  2 10.2 --
a%', (Fed. Spec. TT-W-535) .3 (.19) 2 18.0 --
4' 'a .35 (.22) 37 18.3 --

.50 (.31) 37 "- 80 pct failed after 22 yr

.61 (.38) 2 24.1 --

.75 (.47) 37 -- 10 pct failed after 22 yr

Pentachlorophenol (various solvents)b
Liquefied petroleum gas .14 42 -- 80 pct failed after 20-1/2 yr

.19 42 -- 80 pct failed after 20-1/2 yr

.34 42 -- No failures after 20-1/2 yr .-

.34 45 -- 40 pct failed after 18 yr

.49 45 -- No failures after 18 yr
Sri .58 42 -- No failures after 20-1/2 yr

.65 45 -- No failures after 18 yr

(Page 2 of 3)
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Table 67.--Suamary of 2- by 4-inch-stake test results obtained in Mississippi
with wood preservatives in general use--continued

.14

Presevatv Average Data from Average Remarks
retention table No. life

Pcf Yr

Pentachlorophenol b
(various solvents) b--continued

-' Stoddard solvent (mineral spirits) .14 42 13.8
.18 42 16.1
.20 22 9.5 ""

.20 17 13.7

.38 42 -- No failures after 20-1/2 yr

.40 22 15.5 --

.67 42 -- No failures after 20-1/2 yr

Heavy gas oil (Mid-United States) .20 17 -- 3' pct failed after 34-1/2 yr

.40 17 -- 20 pct failed after 34-1/2 yr

.60 17 -- 10 pct failed after 34-1/2 yr

No. 4 aromatic oil (West Coast) .21 22 -- 90 pct failed after 32 yr
.41 22 -- 30 pct failed after 32 yr

AWPA P9 (heavy petroleum) .11 42 -- 20 pct failed after 20-1/2 yr

.19 42 -- No failures after 20-1/2 yr

.29 42 -- No failures after 20-1/2 yr

.53 45 -- No failures after 18 yr

.67 42 -- No failures after 20-1/2 yr I.

j : Tributyltin oxide

Stoddard solvent .015 36 6.3 --

.025 41 4.5 --

.030 36 7.2
-. .045 36 7.4 --

.047 41 7.0 --

AWPA P9 (heavy petroleum) .024 41 -- 70 pct failed after 22 yr
.048 41 -- 50 pct failed after 22 yr

Petroleum solvent controls 4.0 17 7.6 --

4.1 17 4.4 --

4.7 17 12.9 --

7.7 23 -- 90 pct failed after 30 yr
7.9 17 -- 70 pct failed after 34-1/2 yr

t.-* 8.0 45 -- 60 pct failed after 18 yr

8.0 41 -- 40 pct failed after 22 yr
8.0 17 14.6 --

8.1 18 3.4
8.5 43 -- 40 pct failed after 18 yr

9.8 5 6.3 --

.:,:,. 12.0 17 17.1 --

% 12.1 17 -- 10 pct failed after 34-1/2 yr
% 19.4 5 9.1 --

k \ . Untreated stakes -- Misc. 1.8 --

5to

3.6

Retention values in parentheses are based on preservative oxides.
b See tables 5 and 17 for pentachlorophenol in other solvents.
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